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PREFACE. 



This is the second of a series of two books embracing a com- 
plete couree in arithmetic both oral and written, for schools be* 
low the high-school grade. 

The first 276 pages comprise a brief course in the rudiments 
of arithmetic, including, in their order, integers, decimals, prop- 
erties of numbers, fractions, compound numbers, measurements, 
and percentage; and closing with outlines for reviews and exami- 
nations. 

The subjects of this brief course arc those essential to prepa- 
ration for business, or for advanced study ; and they are as fully 
treated as the average age and advancement of pupils in such a 
course will justif3\ 

Oral and written work are combined throughout the brief 
course. Every method of computation is introduced by simple 
problems that contain only small numbers, and can be solved 
orally. These are followed by similar problems that contain 
larger numbers, and require written solutions. 

The arrangement of the matter conforms to the synthetic or 
inductive method of instruction ; every principle and process of 
computation, and every essential fact or principle being devel- 
oped by inductive questions. 

The definitions, principles, and rules are simple, clear, concise, 
and comprehensive. All rules for computations are based upon 
principles previously deduced by inductive questioning ; and the 
number of definitions, principles, and rules is reduced to the 
minimum. 
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Incomplete forms of the elementary combinations are given 
in tables, \vbich tbe pnpil is required to copy, complete, and 
memorize. 

The oral exercises in adding, subtracting, multiplying, and di- 
viding in series, and tbe \vritten exercises in forming combina^ 
tions at sigbt, secure accuracy and rapidity in tbe use of numbers. 

The problems in written work are ample for all needed drill 
and practice. They furnish copious illustrations of methods and 
processes, and abundant exercise in tbe application of these meth- 
ods and processes to business computations in the various occupa- 
tions, trades, and professions. 

Pages 2 V 7-364 comprise matter strictly supplementary to the 
subjects in the brief course. They contain articles on methods 
of proof, general principles of division and fractions, short meth- 
ods of computations, converse reductions; price, quantity, and 
cost ; longitude and time ; compound numbers, the metric sys- 
tem, percentage, proportion, involution, and evolution ; measure- 
ments, and forms of business paper. 

The arrangement of this supplement is such, that the study of 
the several subjects may immediately follow the study of the 
same subjects in the body of the book ; or the supplement may 
be taken up in course, after the study of the body of the book 
is completed. 

The book contains as much work in tbe theory and practice 
of numbers as can profitably be done in four school years of 
eight to ten months each, — tbe brief course occupying three 
years, and the supplement one year. 

Two editions of this book are published — one with answers to 
the problems, and the other without answers. 

The work is submitted to the public, with the confident belief 
that it contains all the essentials of a model text-book. 
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CHAPTER I. 

INTEGERS. 



SECTION I. 

NOTATION AND NUMERATION. 

1, Arithmetic is the science of numbers and the art 
of using them. 

3. A unit is a single thing or one. 
One apple, one dollar, one dozen, one hundred, are units. 

3. A number is a unit, or two or more units. 

One, fifteen, forty-six apples, two hundred pounds, are numbers. 

4. The unit of a number is a single thing or one^ 

of the kind expressed by the number. 

The unit of fifteen is one ; of forty apples, one apple ; of two hun- 
dred twenty-five pounds, one pound. 

5. An integer is a number that expresses whole or 
undivided things. 

Integers are also called whole numbers* 

6. Ten figures are used in writing numbers. They are 
012 3456789 

a. The naught is often called cipher or zero. 
5* The other figures are called digits. 
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7. To express an integer not greater than nine, only 
one figure is used. 

8. To express an integer greater than nine, two or 
more figurcE are used. 
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Ten ooes 
O. Ten ones taken togt 
Ten is 
Two tens are written SO 
Three tens " " 30 
Four tens " " 40 
Five tens " . " 60 



;her are a ten. 
ritten 10 

Six tens are written 60 

Seven tens are " 70 

Eight tens " " 80 

Nine tens " " 90 



10. "When an integer Ib expressed by two figures, the 
left-hand figure expresses the tens, and the right-hand fig- 
ure the ones. 

1 ten and 6 ones are written 16 
3 tens and 5 ones, written 3S I 1 tens and ones, written 70 
5 tens " 8 " " 58 I 9 tens " 1 one, " 91 




1 1. Ten tens taken 

One hundred 

Two hundred is written 200 

Three hundred " " 300 

^onr hundred " " 400 

ivo hundred " " 600 



are one hnndred. 

ler are a hundred. 
I written IQO 
Six hundred is writtoi 
Seven hnndred " " 
Eight hundred " " 
Nine hundred " " 
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13. When an integer is expressed by three figures, the 
left-hand figure expresses hundreds; the middle figure, 
tens; and the right-hand figure, one8. 

2 hundreds, 4 tens, 8 ones are two hundred forty-three, written 243 
4 hundreds, 6 tens, 2 ones are four hundred sixty-two, ** 462 
6 hundreds, 7 tens, ones are six hundred seventy, '' 670 

8 hundreds, tens, 4 ones are eight hundred four, '' 804 

9 hundreds, 1 ten, 2 ones are nine hundred twelve, ^* 912 

EXESCISES. 

A, Write and read the numbers expressed by 



1 hundred 2 tens and 4 ones. 

2 hundreds 2 " " 4 " 

3 " 3 " " 4 " 

4 " 4 " " 4 
6 " 3 " " : 7 



t( 



(( 



6 hundreds 5 tens and 1 one. 

7 " 4 " " Oones. 
9 " ^ " " 8 " 

2 " * 9 ** " 3 " 

8 " 6 " " 6 " 



S» Sead 

12 64 

51 99 

80 76 

28 17 



130 
216 
952 
305 



427 
745 
810 
685 



C Write in words 

13 88 611 

71 65 193 

20 94 808 

59 47 572 



821 

450 
734 
206 



J). Express by figures 



1. Eighty-two. 

2. Twenty-seven. 
S, Ninety-three. 

10. One hundred seventeen. 

11, Two hundred ninety-one. 



4. Forty. 

5. Sixty-nine. 

6. Fifty-five. 
19. 
20. 



12, Four hundred sixty-three. 

13. Six hundred seventy-six. 
H. Three hundred thirty-eight. 

15. Seven hundred fifty-two. 

16. Eight hundred twenty-four. 

17. Nine hundred forty-five. 

18. Five hundred «ighty-nine. 



21. 
22. 

2a. 

21 
25. 

26. 
27. 



7. Seventy-nine. 

8. Fourteen. 

9. Thirty-seven. 
Nine hundred. 
Five hundred sixty. 
Three hundred ten. 
Six hundred ninety. 
Eight hundred forty. 
Six hundred ux. 
Sev^n hundred two. 
Five hundred seven. 
Four huudted xivaftx 
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Ten hTtndredB 



THOUSAVO ^^P 



OHO tJioofluid. 



13. Ten hundreds taken together are a thousemd. 
One thoaBaDd is written 1,000 



Two thousand, 2,000 
Tbrec thousaDd, 3,000 
Four thousand, ,4,000 
Five thoDBand, 5,000 



Six thousand, 6,000 
Seven thousand, 7,000 
Eight thousand, 8,000 
Nine thousand, 9,000 



14, Ten thousands taken together are a ten-ihouswnd. 
Ten tenrihouaaiida taken together are a huTidred-thoit- 

sand. 

One ten-thousand is written 10,000 

Two ten-thousands are twenty thonsand, written S0,000 
Eight ten-thousands are eighty thousand, " 80,000 
One hundred-thousand is written 100,000 

Five hundred-thousands are written 500,000 

13. When an integer is expressed by more than three 
figures, the figure at the left of hundreds expresses thou, 
sands ; the figure at the left of thousands expresses terv- 
thousands; and the figure at the left of ten - thousands 
expresses hundred-ihoxtsands. 

16, Every three figures in an integer, 
counting from the right, are a pet^iod. 
Periods of figures are separated hy com- 
mas. 

The first or right-hand period consieta of <me«, tens, and 



8 7 4,235 



h 



■■ 1 
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huncb^eds ; and the second period of onea of thousands, 
tens of thousands, and hundreds of thousands. 

Eighteen thousand five hundred thirty-six is written 18,536 



Thirty-two thousand eight 
Forty-seven thousand two hundred 
Sixty thousand four hundred twenty 
Two hundred forty thousand 
Four hundred eight, thousand five hundred 
Five hundred thousand three hundred two 
Six hundred fifty-two thousand ten 
Eight hundred fifty thousand sixty-one 



(i 



»( 



it 



a 



ti 



u 



a 



i( 



ii 



(i 



(( 



i( 



it 



ii 



44 



44 



32,008 
47,200 
60,420 
240,000 
408,500 
500,302 
652,010 
850,061 



A. Ecad 

8,000 
5,400 
2,560 

B. Express by words 



Exercises. 



26,506 


574,000 


809,051 


100,905 


37,081 


629,005 


40,269 


50,041 


93,274 


700,044 


660,020 


482,070 



6,014 
3,405 
4,009 



33,000 
80,900 
90,209 



19,040 
855,480 
300,070 



530,240 

902,105 

20,007 



404,040 

40,040 

876,543 



C. Express by figures 

1. Five thousand ; sixty thousand ; two hundred thou- 
sand ; seven hundred sixty-five thousand. 

2. Nine thousand eight hundred; two thousand six; 
seventy-two thousand four hundred; seven hundred forty- 
seven thousand two hundred. 

3. Fifty thousand twenty ; seven hundred ten thou- 
sand ; eight thousand fifty. 

^. Eight hundred one thousand four; two hundred 
thousand six hundred forty ; four thousand fifty-six. 

6, Sixty-three thousand four; six thousand eight hun- 
dred nineteen ; three hundred thirty thousand seventy. 
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6. One hundred five thousand four hundred seventy ; 
seven thousand two hundred forty ; nineteen thousand 
three hundred one ; fifty-six thousand eleven. 

7. Five hundred forty thousand seventy-two ; one thou- 
sand nine hundred three ; nine hundred fifty-seven thou- 
sand five hundred three. 

8. Nine hundred thousand six hundred ; six hundred 
eighty thousand five; three hundred sixty-five thousand 
two hundred ninety-four. 

9. One thousand ten; fifty thousand three hundred 
sixty-seven; four hundred sixty thousand twenty; eight 
hundred three thousand. 

10. Five hundred thousand three hundred eighty-four ; 
twelve thousand nineteen; nine hundred nine thousand 
nine hundred nine. 

17, The third period of figures expresses ones of mill- 
ions, tens of millions, and hundreds of millions ; and the 
fourth period expresses onss of bilKons, tens of billions, 
and hundreds of billions. 

Two inillion five thousand eighty is written 2,006,080 

Thirty-four billion three hundred twenty- 
four thousand five hundred eighty-six " " 34,000,324,686 

Forty million forty-four thousand twelve " " 40,044,01 2 

One hundred twenty-nine million three hun- 
dred seventeen thousand five hundred " " 129,317,600 

Seven hundred fifty million two hundred 

thousand seventy " " 750,200,070 

Nine hundred three billion fifty million 

five hundred ninety-four thousand " " 903,050',694,000 

Four billion six hundred million seven 

hundred eighty-six " " 4,600,000,786 

18, In any period the right-hand figure expresses ones, 
the second figure expresses tens, and the third figure ex- 
presses hundreds. 
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19. The order of a unit takes its name from the 

place it occupies. 

A digit written in the first place, expresses units of Hie first order; 
in the second place, it expresses units of the second order; in the 
third place, units of the third order; in the fourth place, units 
of the fourth order; and so on. 

20, A digit, in any place except the first, expresses 
two values — simple and local. 

81. The simple vtdtie of a digit is the value ex- 
pressed by its name. 

33. The loctxl veUiie of a digit is the value given to 
it by the place it occupies. 
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Fourth. 


Third. 


Second. 


First. Numbcra. ) ^^.^^^ 
Ones, Names. ) 


Billions. 


Millions, 


Thousands, 



33. Ifotation is the writing of numbers. 

34. Ifumeration is the reading of numbers. 

35. Principles of Notation. 

I. Ten units of cmy order are one unit of the next 
higher order, 

II. One unit of any order is ten units of the next lower 
order. 
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A» Copy and read 



EXEBCISES. 



4,650,738 

93,066,840 

450,502,000 



232,107,008 

3,050,300,125 

13,006,010,050 



8,080,800,880 

70,707,070 

999,999,999,999 



800,014,000,200 

58,700,025,090 

242,424,242,424 

B. Write in figures 

1. Eight million five thousand three hundred four. 

2. Eighteen million nineteen ; fifty-six thousand. 

3. Eight hundred million seven hundred. seven thou- 
sand five hundred six. 

^. Two hundred four million ninety thousand two hun- 
dred seventeen ; fifty milKon thirty thousand three. 

5. Six hundred fifty-nine million twenty-five. 

6. Four billion two hundred fifty-nine thousand thirty. 

7. Eighty billion seven million four hundred thousand. 

8. Seventy -four billion seven hundred four million 
nine thousand ninety-nine. 

9. Seven hundred sixty billion eighty thousand two 
hundred ninety-one. 

10, Three hundred billion seven hundred million two 
hundred thousand. 



C Write in words 



9,708 

400,009 

40,080,276 



72,059,209,000 

30,030 

1,702,050 



12,065,587 

3,031,050,004 

135,700,009,015 



200,007,000 

80,025,780,240 

220,202 

36. The sign of dollars is $. It is called the doU 
Mr mark. 

A period (•) is placed before any number expressing 
cents. This period is called the decimal point. 



$38 is 38 dollars. 
$ .69 is 69 cents. 
$ .07 is 7 cents. 



$5.10 is 5 dollars 10 cents. 
$41.08 is 41 dollars 8 cents. 
$9,013.44 is 9,013 dollars 44 cents. 
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Copy and read these numbers : 



$759 


$.27 


$95.72 


$23,401 


$.19 


$9,450.11 


$107,970 


$.04 


$762,308.05 


$60,060,660 


$.09 


$300.91 


$5,328,153 


$.45 


$8,026,540.00 



37, In expressing cents, or dollars and cents, by figures, 

1. Place the dollar ma/rk hefore the number. 

2. Place the decimal point hefore the cents. 

3. Place a cipher between the decimal point and a/ny 
nvmber of cents less than 10. 

Express these numbers by figures : 



Eighty dollars seventy-one cents. 
Two hundred dollars sixty cents. 
Nine thousand five dollars one cent 
Four billion fifty doUara eleven cents. 
Three dollars seventeen cents. 
Ten thousand ten dollars nine cents. 



Twenty cents. 
Sixty-five cents. 
Eight cents. 
Three cents. 
Ten cents. 
Fifty-six cents. 

88. Rule for Notation. 

Begi/rming at the left^ write the hundreds^ tens^ and 
ones of each period in order ; write ciphers in aU variant 
places; and separate the periods by commas. 

39, Rule fob Numeration. 

^ Begin at the left and read each period^ omitting the 
nam£ of the last period and the names of aU places filled 
with ciphers. 

Exercises in Notation and Numeration. 
A. Copy and read 



25,025,025 


600,000,000,000 


15,015,155 


18,018 


3,003 


55,055,000,000 


200,386 


901,020,002,950 


40,425 


8,208 


1,000,890 


25,026 


2,002,002,002 


66,606,066 


260,010,003 


^791,056,^0^ 
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JB. Write and read the numbers expressed by 

1, 6 millions, 3 tens ; 7 ten-thousands, 4 tens, 5 ones. 

2, 1 ten -million, 6 millions, 4 hundred -thousands, 8 
thousands, 5 tens, 2 ones. 

3, 7 hundred-thousands, 3 ten-thousands, 3 hundreds, 7 
tens, 8 ones. 

4>. 4 billions, 8 ten-thousands, 3 hundreds, 6 ones. 

5. 3 ten -billions, 9 billions, 7 hundred - thousands, 9 
thousands. 

6. 4 hundred -billions, 2 ten -billions, 9 ten -millions, 5 
millions, 7 tens. 

€• Express by figures 

1. Thirty-seven million ninety-eight thousand four hun- 
dred twenty. 

£. Eight million fifty thousand; ninety million six 
hundred thousand nine ; eighty-one thousand twelve. 

3. Six hundred one million three hundred six. 

^. Nine billion two himdred seventy thousand. 

6, Ninety dollars ten cents ; twelve cents. 

6. Twenty thousand six hundred seven dollars eight 
cents ; forty-nine dollars. 

7. Fifteen billion four million nine thousand eight 
hundred twenty. 

8, Six thousand one hundred one dollars five cents. 

9, One hundred million twenty -five thousand four 
hundred ; four hundred billion seven hundred thousand. * 

10. Nine hundred seventeen billion three million six- 
teen ; ninety thousand five. 

Note 1. — ^For outlines of notation and mtmeration for review, see page 269. 

Note 2. — Teachers who prefer that decimals shonld be studied in con- 
nection with integers, will now require their pupils to study notation and 
numeration of decimals, pages 111-120. 



SECTION n. 



ADDITION. 

Oral Work. — 80, 1. Eichard has 3 doyeg, and Thom< 
as has 6. How many doves have the two boys ? 

The two boys have 3 doves and 6 doves, which are 9 dove& 

2. If you pay 4 cents for figs, and 7 cents for raisins, 
how many cents do you pay out ? 

3. James has 9 marbles, and his brother George has 4 
more than he has. How many marbles has George ? 

^. Sarah has 9 plums, and Emma has 4. How many 
plums have the two girls ? 

6. A grocer sold 5 pounds of Japan tea, and 8 pounds 
of black tea. How many pounds of tea did he sell ? 

6. Six boys and seven girls are in the same class. How 
many pupils are in the class ? 

7. If you go 8 miles east, and I go 9 miles west from 
this school-house, how far apart shall we be ? 

8. A hunter shot 8 pigeons and 8 quails. How many 
birds did he shoot ? 

9. A man paid 9 dollars for flour, and 9 dollars for coal. 
How much diid he pay for both ? 

31. A. To every tenth number, from 11 to 91 inclusive, 



1. Add 1. 

2. Add 2. 


S, Add 3. 
i. Add 4. 


6, Add 6. 
6, Add 6. 


7. Add 7. 

8, Add 8. 


9. Add 9. 
10. Add 10. 


B. To ev< 

i. Add 1. 
2. Add 2. 


3ry tenth nn 

3. Add 3. 

i. Add 4. 


imber, from 

5. Add 5. 

6. Add 6. 


12 to 92 in( 

7. Add 7. 

8. Add 8. 


jlufiive, 

9. Add 9. 
10. Add IQ. 
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1. Add 1. 

2. Add 2. 



5. Add 6. 

6, Add 6. 



7. Add 7. 
<?. Add 8. 



9. Add 9. 
10. Add 10. 



C To every tenth number, from 13 to 93 inclusive, 
3. Add 3. 
i. Add 4. 

33. lAJce numbers are numbers that have the same 
unit. 

33. Unlike numbers are numbers that have dif- 
ferent units. 

a* The numbers 5 trees, 19 trees, 287 trees are like numbers, be- 
cause they have the same unit — 1 tree. 

b. The numbers 5 trees, 19 men, 237 dollars are t*7iZeA» numbers, 
because they have different units — 1 tree, 1 man, 1 dollar. 

34. Addition is the process of finding the sum of 
two or more like numbers. 

a. The numbers added are the parts, 

h. The number obtained by adding is the sum or amounU 

Exercises. 

1. Which of the numbers 5 rods, 16 days, 7 gallons, 3 
days, 9 rods, 12 days, 4 gallons, 13, 6, 87 yards, are like 
numbers ? Why ? 

2. Add 8, 5, and 3. Add 6 books, 4 books, and 7 books. 

3. What is the sum of 9 miles, and 4 miles, and 8 miles? 
i. The parts are 4, 11, and 7. What is the amount ? 

5. The parts are 13 bushels, 5 bushels, and 6 bushels. 

What is the sum ? 

6. A lady bought a bracelet for 8 dollars, and a locket 
for 15 dollars. How much did her purchases amount to ? 

7. A cabinet-maker paid 12 dollars for oak lumber, and 
9 dollars for cherry. What sum did he pay for lumber 'i 

35. A» To every tenth number, from 14 to 94 inclusive, 



r. Add 1. 


3. Add 3. 


6. Add 5. 


7. Add 1. 


9. Add ^. 


I Add 2. 


Jf, Add 4. 


6, Add 6. 


8. Add 8. 


10. Add 10. 
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J5. To every tenth number, from 15 to 95 inclusive, 



i. Add 1. 
2. Add 2. 



8, Add 3. 
i. Add 4. 



5. Add 6. 
^. Add 6. 



7. Add 7. 
^. Add 8. 



9. Add 9. 
m Add 10. 



36. The sign of ciddition is an upright cross, -(-. 
It is read cmd or phis; plus means more, 

87. The sign of equality is two short, parallel, 
horizontal lines of equal length, =: . 

4 + 7 + 16 = 27 may be read "4 plus 7 plus 16 equal 27;" or "4 
and 7 and 16 are 27;" or "the sum of 4, 7, and 16 is 27." 

A. Bead— i. 8 + 7+9 + 23=47. | 2. $145 + $37 =$182. 
3. 3 men +4 men +17 men =24 men. 
^. 21 pounds +13 pounds = 34 pounds. 
5. 8 ounces +11 ounces + 6 ounces =25 ounces. 

Written Work. — ^JB. Use the proper signs, and write 
L 9, 13, and 38 are 60. 

2. 7 dollars plus 16 dollars equal 23 dollars. 

3. The sum of 7 quarts plus 15 quarts plus 9 quarts is 
31 quarts. 

Jf. 14 miles, and 27 miles, and 7 miles are 48 miles. 

5. 145 rods added to 572 rods equal 717 rods. 

C. Copy and complete each of the following exercises : 



i. 6+8+ 2 = 

2. 9 + 4 + 12 = 



S. 5+ 8 + 7 + 4 = 
U, 17 + 10 + 3 + 8 = 



5. 16 + 3 + 2+ 4 = 
e. 29 + 5 + 3 + 10 = 



OraH Work* — 88, A* To every tenth number, from 
16 to 96 inclusive. 



1. Add 1. 

2. Add 2. 



S. Add 3. 
4. Add 4. 



5. Add 5. 

6. Add 6. 



7. Add 7. 

8. Add 8. 



9. Add 9. 
10. Add 10. 



S. To every tenth number, from 17 to 97 inclusive. 



1. Add 1. 

2, Add 2. 



S, Add 3. 
^. Add 4. 



5. Add 6. 

6, Add 6. 



7. Add 7. 

8. Add 8. 



9, Add 9. 
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Written Work. — 39. Copy the exercises in A, JB, 
and C, and add each exercise twice, in the order numbered, 



each line first from the left and then from the right. 


<»>•%• 


A 


1 


2 


3 


4 


5 






10 


II 




12 


13 


14 


6 


2 


8 


6 


3 


1 




15 


3 


7 




1 


6 


4 


7 


6 


3 


9 


6 


2 




16 


8 


2 




•6 


1 


2 


8 


9 


1 


4 


1 


4 




17 


6 


7 




3 


9 


8 


9 


2 


1 


8 


5 


7 




18 


3 


4 




9 


5 


4 


B 


1 


2 


3 


4 


5 






12 


13 


14 


15 


16 


17 


6 


8 


4 


6 


6 


7 




IJ 


6 


3 


9 





4 


2 


7 


3 


9 





2 


8 




19 


8 


2 


8 


3 


5 


3 


8 


6 


6 


3 


7 


4 




20 


7 


1 


7 


8 


6 


4 


9 


1 


2 


6 


8 


9 




21 


6 





6 


7 





5 


10 


9 





7 


4 


7 




22 


9 


8 


6 


7 


8 


6 


II 


9 


6 


8 


7 


6 




23 


5 


7 


4 


9 


8 





c 


1 


2 


3 


4 


5 


6 




7 


8 


9 


10 


II 


12 


13 


7 


6 


9 


4 


3 


8 




2 


5 


6 


2 


4 


8 


14 


4 


8 


3 


9 


9 


6 




5 


7 


2 


8 


8 


3 


15 


9 


5 


8 


9 


5 


8 




4 


6 


5 


9 


9 


5 


16 


8 


4 


7 


9 


8 


8 




9 


3 


7 


9 


8 





17 


1 





9 


9 


6 


8 




3 


2 


3 


9 


7 


4 


IB 


6 


5 


7 


8 


2 


8 




2 


9 


7 


9 


6 


9 


19 


5 


3 


6 


8 


4 


8 







7 


6 


5 


5 


3 


20 


4 


9 


7 


8 


4 


8 




7 


6 


7 


9 


4 


6 


21. 


1 


6 


6 


7 


3 


8 




6 


S 


4 


9 


3 





22 


8 


2 


7 


7 


9 


8 




9 


2 


7 


9 


2 


5 


23 


9 





4 


7 


9 


8 




8 


8 


2 


5 


9 


8 


24 


/ 


9 


7 


6 


7 


8 




7 


4 


7 


9 





2 


25 


7 


7 


5 


6 


8 


8 




2 


9 


9 


9 


8 


3 


26 


8 


8 


7 


6 


8 


8 




2 


3 


7 


9 


9 


9 


27 


6 


6 


2 





7 


3 




8 


9 


7 


8 


7 


3 
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40« Copy, complete, learn, and recite the 
Table of Fbimabt Combinations in Addhion. 



1 + 1 = 

8+1 = 

7+2 = 

6 + 3 = 

6 + 4 = 

9+1 = 
8 + 2 = 
7+3 = 
6+4 = 
6+6 = 



2 + 1 = 

7 + 1 = 
6 + 2 = 

6 + 3 = 

4 + 4 = 

9 + 2 = 
8+3 = 

7 + 4 = 
6 + 6 = 



3 + 1 = 

2 + 2 = 

6+1 = 

6 + 2 = 

4 + 3 = 

9 + 3 = 

8+4 = 

7 + 6 = 
6+6 = 



4+1 = 

3 + 2 = 

6 + 1 = 

4 + 2 = 
3 + 3 = 

9 + 4= 

8 + 6 = 

7 + 6 = 



9+6 = 
8 + 6 = 

7 + 7 = 



9 + 7= 9+6 = 
9+8= 8+8= 8+7= 

9+9= 

NoTB.— This table contains all the combinations that can be formed by 
adding any two of the first nine integers. 

41, Exercises in Addihon at Sight. 

619483726 
111111111 



8 


2 


6 


3 


9 


6 


4 


7 


3 


2 


2 


2 


2 


2 


2 


2 


2 


3 


6 


9 


6 


8 


4 


7 


6 


9 


6 


3 


3 


3 


3 


3 


3 


4 


4 


4 


8 


4 


7 


6 


7 


8 


6 


9 


7 


4 


4 


4 


6 


6 


6 


5 


6 


6 


9 


6 


8 


9 


7 


8 


9 


8 


9 


6 


6 


6 


7 


7 


7 


8 


8 


9 



Note. — The preceding exercises are to be written npon the board, and 
used in class drill daily, until every pnpil can give, at sight, the snm of the 
numbers ezpreBsed by any two digits. 
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Oral Work. — 4SI, A* To every tenth number, from 
18 to 98 inclusive, 

8. Add 3. 
4. Add 4. 

JB. To every tenth number, from 19 to 99 inclusive. 



1. Add 1. 

2. Add 2. 



6. Add 6. 
6. Add 6. 



7. Add 7. 
<y. Add 8. 



9. Add 9. 
ia Add 10. 



1. Add 1. 

2. Add 2. 



5. Add 5. 

6. Add 6. 



^. Add 3. 
4. Add 4. 

C To every tenth number, from 10 to 100 inclusive. 



7. Add 7. 
<y. Add 8. 



9. Add 9. 
m Add 10. 



1. Add 1. 

2. Add 2. 



5. Add 6. 
^. Add 6. 



7. Add 7. 
<y. Add 8. 



9. Add 9. 
i^. Add 10. 



8. Add 3. 
4. Add 4. 

43. A* (a) 15 days, 230 days, 9 rods, 70 pounds, 16 
bushels, 50 days, 37 rods. 

(J) 194 pears, $3,115, 280, $16, 75 pears, $36, 283 pears. 
{c) 68 boys, 13 horses, 291 sheep, 8 houses, 1,751 pigeons, 

L Which numbers in (a) can be added? Why? 

2. Which numbers in (J) can be added ? Why ? 

3. Which numbers in (J) can not be added? Why? 
4.. Which numbers in (c) can be added ? Why ? 

6. What numbers can be added ? 
6. What numbers can not be added ? 
jB. 1. Ones must be added to what ? 

2. Tens must be added to what ? Hundreds, to what t 

3. To what can a unit or units of any order be added? 
4.. To what can not a unit or units of any order be added ? 

6. Add 300, 200, 700, 500, and 100. 

e. Add $.10, $.90, $.30, $.50, $.80, and $.60. 

7. Add 7,000, 1,000, 4,000, 2,000, and 5,000. 

C How many ones and how many tens are there 

1. In the sum of 7, 5, 8, and 3 ? 

2. In the sum of 4, 9, 6, 2, and 1 ? 

3. In the sum of 10, 30, 20, aind 40 ? 



^ParU. 
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44* Principles of Addition. 
I. A whole equala the sum of all its parts. 
II. Only tmits of like orders can he added. 

Written WorTc—^Ui. Ex. The 

parts are 720, 4,813, 1,327, 504, and Pbocesb. 

6,732. What is their sum ? ^ ^ ^ 

A 8 1 S 
Explanation.— I write the parts— ones i oar* 

under ones, tens under tens, and so on — l^o/S7 

and draw a horizontal line below the 60 i 

last number. 6,732 

Adding the ones, I have 16 (=6 ones 2j^,096 Sam. 
and 1 ten), and I write the 6 ones be- ^' 

low the line, for the ones of the required 
sum. Adding the 1 ten with the tens of the given numbers, I 
have 9 tens, which I write for the tens of the sum. Adding the 
hundreds, I have 80 (=8 thousands), and I write in* the place 
of hundreds in the sum. Adding the 8 thousands with the given 
thousands, I have 14 thousands (= 4 thousands and 1 ten-thou- 
sand), which I write for the thousands and ten-thousand of the 
sum. 

The result, 14,096, is the required sum. 





Problems. 




A 1 


2 


3 


4 


5 


657 


$3,140 


36 


$52.41 


4,213 


360 


1,205 


725 


.78 


145 


208 


4,332 1,413 


48.36 


32 


845 


2,011 9,879 


9.29 


5,276 




$ 




$ 




6 


7 




8 


9 


$100,872 


125,600 




$ 132.79 


5,267 


63,494 


85,638 




31.48 


221,532 


926,735 


7,257 




238.40 


99,835 


19,622 


735,528 




9,478.43 


892,763 


5,368 


863,264 




68.57 


81,676 


824,463 


856,470 




2.56 


725,052 
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JS. Copy these exercises and add each one twice, in the 
order numbered, adding each column first upward and 
then downward, and each line first from the left and then 
from the right. 



10 



II 



12 



13 



* $20 


$15 $30 


$12 


«4 100 


333 350 


116 


6 $19 


$10 $17 


$44 


15 321 


240 176 


210 


I $65 


$27 $13 


$36 


16 105 


500 920 


800 


8 $32 


$16 $11 


$23 


17 621 


127 155 


513 


9 $40 


$21 $34 


$18 


18 584 


321 230 


109 


19 


20 


21 


22 


23 


24 


25 $25.30 


$ 9.37 


$60 


$88.94 


$75.30 


$ .08 


2« $18.05 


$28.25 


$ 3.56 


$73 


$ .04 


$15.15 


27 $50.16 


$ .09 


$ .90 


$16.91 


$59.50 


$11.11 


2_8 $ .75 


$10.06 


$35.16 


$ .07 


$65.95 


$ 8 


29 $36 


$49.29 


$70 


$66.10 


$ 4 


$17.40 


30 $40.10 


$ 5.03 


$12.22 


$ 4 


$97.10 


$ 9.09 



Oral Work* — C 1. Albert has 19 apples, Frank has 
5, Edgar has 7, and Charles has 10. How many apples 
have the four boys ? 

The four boys have the sum of 19 apples^ 5 apples^ 7 apples, 
and 10 apples^ which is 41 apples. 

^. One winter a farmer fed 14 tons of hay to his cows, 
5 tons to his horses, and 9 tons to his sheep. How much 
hay did it take to winter his live stock ? 

3. A farmer sowed 20 acres of land to oats, 30 acres to 
wheat, and 10 acres to com. How many acres did he sow ? 

4. A boy gave 60 cents for an arithmetic and 20 cents 
for a slate. How much did he give for both ? 

6. What is the sum of 66, 5, 6, and 9 ? 

6. How many are 48 + 3 + 6 + 9 + 4? 

7. What is the amount of $32, $9, $6, $4, and $7 ? 
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8. I paid 30 cents for a pound of coffee, and 14 cents 
for a quart of molasses. How much did I pay for both ? 

I paid the Bum of 30 cents and 14 cents ; 14 cents are 10 
cents -|- 4 cents ; 30 cents and 10 cents are 40 cents» and 4 cents 
are 44 cent& Hence, I paid 44 cents for both. 

9. A grazier has 70 head of cattle in one pasture, and 
41 bead in another. How many cattle has he ? 

10. A shoe dealer sold 40 pairs of kip boots, and 38 
pairs of calf boots. How many pairs of boots did he sell ? 

11. A hatter bought 70 cases of silk hats, and 56 cases 
of felt hats. How many cases of hats did he buy ? 

12. A clpthier sold 30 sack coats, 40 dress coats, and 18 
overcoats. How many coats did he sell ? 

13. How many books are 40 books + 20 books + 56 books ? 
U. What is the amount of $ .80, $ .30, $ .40, and % .25 ? 
15. What is the sum of 200, 700, 300, and 250 ? 

Written Work. 
J> i ? 1 1 Z 

7,887 600,954 $ 4,718.85 $5,109.32 $ 9,300.25 

7,538 432,798 28,569.09 84.69 16,000.10 

5,852 759,890 1,296.52 730 44,999.87 

3,929 635,428 54,903.28 8.06 65,874.08 

4,387 970,325 4,925 6,043.17 3.75 

25 $ $ 7,444.15 

8,110 5 6 68,974 

478 1,325,086 1,368,122,097 13.64 

9 764,572 4,513,265,928 98,525.23 

808 3,426,515 9,157,934,684 .09 

2,491 1,812,328 1,369,668,624 400.45 

6 25,680,087 7,117,944,958 22,776 

374 7,548,766 461,371,480 18,106.30 

9,466 6,754,645 804,875,333 78,003.14 

B 
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Oral Work.—JE. 1. Alva paid 21 cents for a knife, 
and 18 cents for a ball. How much did both cost him % 

Both cost him the Bum of 21 cents and 18 cents ; 21 cents 
and 10 cents are 31 cents, and 8 cents are 39 cents. Hence, 
both cost him 39 cents. 

^. Helen paid 63 cents for butter, and 31 cents for 
cheese. How much did her purchases amount to ? 

S, A lady paid 48 dollars for a book-case, and 12 dol- 
lars for a table. How much did she pay for both ? 

4-. Enos gave $ .45 for a sled, and % .18 to have it 
painted. How much did the sled eost him ? 

5, A merchant sold one cloak for $28, and another for 
$27. How much did he receive for both ? 

6, Lucy paid $ .38 for a pair of gloves, and $ .25 for a 
comb. How much did she pay for all ? 

7, A coal dealer bought 90 tons, 73 tons, and 85 tons 
of coal. How many tons did he buy ? 

8, Upon a steamboat are 85 men, 64 women, and 13 
children. How many persons are on the boat ? 

9, How many horses are 41 horses, 98 horses, and 11 
horses ? 

10. $34 + $27 -f $45 = how many dollars ? 

11, 56 sheep-l-18 sheep-|-47 sheep=how many sheep? 
m. What is the sum of 44, 37, 16, and 7 ? 

13. The parts are 59, 34, 83, and 12. Find the amount. 

Written Work.—I^. 1. What is the sum of 123 
pounds, 103 pounds, and 3,140 pounds ? 

2. What is the amount of $96.12, $132.07, $98.76, 
$72.38, and $115.25? 

3. Add $7.28, $241.09, $ .42, $ .96, and $44.52. 

4. A miller bought 1,284 bushels of wheat, and 859 
bushels of com. How many bushels of grain did he buy 3 
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6. The four quarters of an ox weighed 142 pounds, 137 
pounds, 181 pounds, and 184 pounds. What was their 
total weight ? 

6. In five days a dairyman made 37 pounds, 42 pounds, 
34 pounds, 55 pounds, and 43 pounds of butter. How 
many pounds of butter did he make in the five days ! 

7. 1 sold a wash-stand for $6.50, a bureau for $11.63, and 
an easy-chair for $8.25. How much did I receive for them ? 

8. One week a railroad company bought 154 cords, 115 
cords, 180 cords, 145 cords, 94 cords, and 269 cords of 
wood. How many cords were bought that week ? 

9. A merchant gained $218 on a lot of goods that cost 
him $463. For how much did he sell the goods ? 

10. Three men. A, B, and C, buy a machine-shop, A fur-* 
nishing $2,163 of the purchase money, B $3,085, and C 
$1,236. How much does the shop cost ! 

11. A lumberman drove seven rafts of logs down Pe- 
nobscot Kiver to Bangor. In the first raft were 1,276 
logs, in the second 859, in the third 1,009, in the fourth 
793, in the fifth 1,318, in the sixth 925, and in the seventh 
1,158. How many logs were in all the rafts ? 

12. I bought a village lot for $325, and paid $22.63 for 
taxes. For how much must I sell it, to gain $72.37 ? 

46, Rule fob Addition of Integees. 

I. Write the numbers so that units of the same order 
may be in the sa/me column. 

II. Add the units of the lowest order^ write the ones of 
the sum, in the resuU^ and add the ten» of the sum with 
the units of the next order. 

III. So proceed with the units of each order ^ amd write 
the mti/re sum, of the units of the highest order. 
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Problems. 

A. 1. Add 346, 5,279, and 8,165. 

^. What is the sum of 376, 128, 593, and 842 ? 

3. $2,317, $954, $1,683, $75, and $381 amount to 
how many dollars ? 

4. Find the sum of 56, 1,642, 485, 691, 3,482, and 
22,849. 

5. What is the amount of $.93, $.25, $.81, $.19, 
$ .44, $ .75, and $ .50 ? 

6. Add 720, 4,813, 1,327, 504, and 6,732. 
Written Process. Making the Computation. 

720 6, 13, 16 ; write 6 (add 1). 

4,813 4,6,7,9; write 9. 

1,327 12, 15, 23, 30 ; write (add 3). 

go 4, ». 10, 14 ; write 14 
6 732 Residt, 14,096. 

14,096 

7. A lady paid $25 for a bureau, $42 for 6 chairs, $65 
for a sofa, $57 for three tables, and $35 for a bedstead. 
How much did her purchases amount to ? 

8. One forenoon a street car made 5 trips, carrying 54 
passengers the first trip, 48 the second, 63 the third, 62 
the fourth, and 49 the fifth. How many passengers did 
the car carry that forenoon ? 

9. A fruit grower sold 74 barrels of russet apples, 56 
barrels of greenings, and 152 barrels of pippins. How 
many barrels of apples did he sell ? 

10. How many rods of fence will it take to inclose a 
field that is 43 rods long and 24 rods wide ? 

11. In nine days I travel 60 miles, 110 miles, 35 miles, 
69 miles, 86 miles, 94 miles, 115 miles, 25 miles, and 100 
miles. How many miles do I travel ? 
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IZ. A store on the first floor of a building rents for 
$1,365 a year, the offices on the second floor rent for $762, 
and a photograph room on the third floor rents for $278. 
How much is the whole rent of the building ? 

13. A produce dealer bought 720 bushels, 145 bushels, 
and 1,124 bushels of oats. How many bushels of oats did 

he buy ? 

Oral Work* — JB. 1, In an orchard are 20 pear-trees, 
10 more apple-trees than pear-trees, 15 plum-trees, and 6 
more cherry-trees than plum-trees. How many trees are 
in the orchard? 

^. A Swede came to America when he was 11 years 
old ; 14 years afterward he married ; 6 years later his wife 
died, and she has been dead 13 years. What is his age ? 

3, In a park are an elm 40 feet high, an oak 50 feet 
higher than the elm, and a pine 60 feet higher than the 
oak. What is the height of each tree ? 

1^. A nurseryman sold 60 pear-trees to one farmer, 30 
to another, and 17 to another. How many pear-trees did 
he sell ? 

5. A farmer has 14 cattle, 11 horses, and 23 sheep. 
How many head of live stock has he ? 

6. In building a bridge it took 64 days to do the mason 
work, 46 days the wood work, and 18 days the grading. 
How many days did it take to build the bridge ? 

7. I paid 84 cents for fruit, and 66 cents for candies. 
How much did I pay for all ? 

8. James paid 25 cents for a slate, and 37 cents for a 
reader. How many cents did he pay for both ? 

9. A lady taught a summer term of 65 days, and a 
winter term of 76 days. How many days did she teach 
In the year ? 



30 SECOND BOOK IN ARITHMETIC. 

10. My COWS give 49 quarts of milk in the morning, 
and 67 quarts in the evening. How many quarts do they 
give in a day ? 

11. Orson found 28 plums under one tree, and 94 plums 
under another. How many plums did he find ? 

1^. A steamship landed in New York with 45 first-class, 
16 second-class, and 72 steerage passengers. How many 
passengers did she bring ? 

13. Louise is 15 years old, her mother is 27 years older 
than she, and her grandmother is 35 years older than her 
mother. How old is her grandmother ? 

11^,. A farmer has 28 acres of woodland, 40 acres of 
pasture, 30 acres of meadow, 16 -acres in wheat, 3 acres in 
potatoes, 4 acres in com, 20 acres in oats, 2 acres in root 
crops, and 1 acre in yard and garden^ How many acres 
are there in his farm ? 

" ~ WriMen Work*-^C* 1. A real-estate agent sold two 
houses for $1,830 each, a city lot for $2,210, and a farm 
for $12,125. How much did the sales amount to ? 

S. C hafi .$4,258, B has $328 more than C, A has $529 
more than B, and D has as much as B, C, and A. How 
much money have the four men ? 

3. What is the sum of thirty-five million eight hundred 
seventy-six thousand one hundred twenty, three hundred 
ninety-six thousand four hundred ninety-one, and five hun- 
dred forty-three thousand six hundred seven ? 

^. A man bought three houses, paying for them $1,804, 
$1,602, and $2,355. He sold them for $2,395 above cost. 
How much did he receive for them "(f 

5. A fruit dealer paid $15.45 for oranges, $20.34 for 
lemons, $27.59 for pine-apples, and $16.72 for cocoa-nuts. 
How much did the fruit cost him ? 
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6. A man paid $3,256 for a farm, $1,217 for the live 
stock, $557 for farming implements, $373 for the crops 
on the ground, and $439 for repairs. How much was his 
total outlay ? 

7. A contractor received $14,100 for building a hotel, 
$885 for building a livery stable, $2,637 for building a 
house, and $3,233 for building a warehouse. How much 
did he receive for the four jobs ? 

8. Monday I deposited $52.18 in the bank, Tuesday 
$68.47, Wednesday $45.52, Thursday $78.77, Friday $8a.l6, 
and Saturday $119.82. What was the amount of my de- 
posits for the week ? 

9. One month a grocer received $486.69 for sugars, 
$390.25 for teas, $166.50 for fruits, and $1,767 for other 
goods. What was the amount of his sales for the month ? 

10. Find the sum of 15 million 9 thousand 17, 9 mill- 
ion 508, 675 thousand 899, and 245 million 326 thou- 
sand 8. 

11. North America contains 8,593,000 square miles. 
South America 7,362,000 square miles, Europe 3,825,000 
square miles, Asia 17,300,000 square miles, and Africa 
11,557,000 square miles. How many square miles are 
there in these five continents ? 

12. In seven piles of wood, measuring 364 cords, 729 
cords, 95 cords, 832 cords, 723 cords, 407 cords, and 634 
cords, are how many cords ? 

13. A butcher bought five oxen, which weighed 1,120 
pounds, 1,312 pounds, 1,250 pounds, 1,547 pounds, and 
1,420 pounds. What was the total weight ? 

U. What is the sum of $1,328,654, $6,863, $11,496, 
$2,000,342, $658, $9,891, $78,620, $1,060,909, $5,683, 
$22,408, $23,684,901, $846, $29, and $4,803? 
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15. A merchant tailor paid $316.Y8 for broadcloths, 
$282.25 for cassimeres, $106.45 for vestings, $24.90 for 
linings, and $14.04 for thread, silk, and buttons. How 
much did he pay out for stock ? 

16. What is the amount of $58.48, $368, $37.28, 
$9.99, $48.06, $768.04, $362.22, and $8.37 ? 

17. A druggist pays $1,335 a year for rent, $2,447 for 
clerk hire, $292.25 for fuel, $259.19 for gas, $875 for 
freight and cartage, and $1,936 for other expenses. How 
much are his yearly expenses ? . 

18. A merchant's cash sales Monday were $98.19, Tues- 
day $132, Wednesday $198.07, Thursday $272.63, Friday 
$115.01, and Saturday $295. What was the amount of 
his cash sales for the week ? 

19. A farmer raised 1,286 bushels of wheat, 229 bush- 
els of com, 144 bushels of buckwheat, 683 bushels of oats, 
257 bushels of rye, and 599 bushels of barley. How many 
bushels of grain did he raise ? 

W. A owes B $901.32, C $321.09, D $288.58, E $124.15, 
F $150.75, and G $50.90. How much does he owe ? . 

^1. What is the sum of ninety-nine thousand ninety- 
nine, twenty-seven million five hundred, forty-two million 
two thousand five, four hundred eight thousand ninety-six, 
and five thousand four hundred thirty-seven ? 

S2. Find the amount of nine hundred seven million 
eight hundred five thousand seventy-four, one thousand 
nine hundred fifty, twenty-four million twenty-four, seven 
million eight hundred nineteen thousand, six hundred 
twelve, and one hundred fifty-seven. 

Note 1.— For otUlines of addition for review, see page 269. 

Note 2. — Teachers who prefer that decimals should be studied in con- 
nection with integers, will now require their pupils to study addition of 
decimals, pages 121, 122. 



SECTION III. 

SUBTRACTION. 

Oral Work. — 47. 1. On a tree were 8 peaches, but 
Lanra picked 5 of them. How many peaches were left 
on the tree ? 

There were left on the tree 8 peaches less 5 peaches, which 
are 3 peaches. 

2. James has 7 rabbits ; 4 of them are gray, and the 
others are white. How many white rabbits has he ? 

S, A man bought 9 pounds of butter, and in a week his 
family used all but 3 pounds of it. How many pounds of 
butter were used % 

4. If a factory girl earns $12 in a week, and pays $3 for 
board, how much money has she left ? 

5, I paid $13 for a silver cake basket, and $4 less for a 
set of tea-spoons. How much did the spoons cost me ? 

6, A boy bought a water-melon for 15 cents, and a 
bunch of grapes for 6 cents. How much more did he pay 
for the melon than for the grapes ? 

7. A farmer having 16 cows, sold 7 of them. How 
many did he keep ? 

8. Nelson is 17 years old ; how old was he 9 years ago 1 

9, There are 6 passengers in a street car which ha£ 
seats for 18 passengers. How many seats are vacant ? 

48, A. From every tenth number, from 11 to 91 in- 
clusive. 



1, Subtract 1. 

2. Subtract 2. 



5, Subtract 3. 
-4. Subtract 4. 

6, Subtract 6. 



e. Subtract 6. 

7. Subtract 7. 

8, Subtract 8. 



9. Subtract 9. 
10, Subtract 10. 
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JBm From every tenth niunber, from 12 to 92 inclusive, 



/. Subtract 1. 
^. Sabtract 2. 



3. Subtract 3. 
4., Subtract 4. 
5, Subtract 5. 



6. Subtract 6. 

7. Subtract 1. 

8. Subtract 8. 



9. Subtract 9. 
10, Subtract 10, 



C From every tenth number, from 13 to 93 inclusive. 



1, Subtract 1. 

2. Subtract 2. 



S, Subtract 3. 

4, Subtract 4. 

5. Subtract 5. 



6. Subtract 6. 

7. Subtract 7. 

8. Subtract 8. 



9. Subtract 9. 
10. Subtract 10. 



49, Stiibtraction is the process of taking one of two 
like numbers from the other. 

a. That one of the two numbers from which the other ia 
to be taken is the minuend* 

b» The number to be taken from the minuend is the sub" 

trahend* 
c. The number obtained by subtracting is the difference 

or remainder* 

EXEBCISES. 

1. Subtract 7 books from 11 books. 

Z. Subtract 9 pins from 15 pins. 

3. What is the difference between 13 horses and 4 horses I 

-J. Take 8 leaves from 17 leaves. What is the remainder ! 

6. If you subtract 6 cents from 15 cents, what is the 
remainder? 

6. The minuend is 14, and the subtrahend is 5. What 
5s the difference ? 

7- A cook having 16 eggs, used 9. How many had she 
left? 

3. In question f , which number is the minuend ? Which 
is the subtrahend ? Wy ch is the remainder ? 

9, In a garden is one vase worth $19, and another worth 
$14. What is the difference in their values ? 
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10. In going 12 miles, I walked 5 miles, and rode the 
remainder of the distance. How many miles did I ride ? 

11. The minnend is $ .25, and the subtrahend is $ .15. 
What is the difference ? 

50. A. From every tenth nimaber, from 14 to 94 in- 
clusive, 



1. Subtract 1. 

2. Subtract 2. 



S. Subtract 3. 
^. Subtract 4. 
5. Subtract 5. 



6. Subtract 6. 

7. Subtract 7. 

8. Subtract 8. 



9. Subtract 9. 
10. Subtract 10. 



1. Subtract 1. 

2. Subtract 2. 



3. Subtract 3. 
i. Subtract 4. 
5, Subtract 6. 



9. Subtract 9. 
10. Subtract 10. 



S. From every tenth number, from 15 to 95 inclusive, 

6. Subtract 6. 

7. Subtract 7. 

8. Subtract 8. 

51. The sign of svbtrnction is a short, horizontal 
line, — . It is read minus or less; mimes means less. 
25-16 may be read "25 minus 16," or "25 less 16." 

A* Head these exercises : 



1. 23-9 = 14 

2. $182 — $37 = $145 
S. $.87 — $.31 = $. 56 



4. $31.10 — $9.75 = $21.36 

5. 32 men — 25 men =7 men. 

6. 60 pounds— 32 pounds=18 pounds. 

Written Work* — J?. Write each of these exercises, 
using the proper signs : 



1. 14 from 21 leaves 7. 

^.15 guns less 9 guns equal 6 

guns. 
^.23 men minus 16 men equal 

7 men. 



4. $525 less $500 are $25. 

5. 48 miles from 60 miles equal 

12 miles. 
^.15 rods taken from 145 rods 
leave 130 rods. 



C Copy and complete these exercises : 



1. 19 

2. 41 



4 = 
21 = 



S. 17-9 = 
4. $19— $4 = 



S. 41 lemons— 21 lemons = 
^.17 books— 9 books = 
7. 36 yards— 6 yards = 



8. 25 fishes— 17 fishes = 

9. 40 cars— 31 cars= 

10. 32 bricks— 8 bricks = 

11. 51 steps— 40 steps = 

12. 100 cents— 90 cents = 



bricks, 
steps, 
cents. 



IS. 43 dollars— 30 dollars = dollars. 
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Oral Work. — 53. A. From every tenth nuinber, 
from 16 to 96 inclusive, 



1, Subtract 1. 

2. Subtract 2. 



S. Subtract 3. 

4, Subtract 4. 

5. Subtract 6. 



6, Subtract 6. 

7, Subtract 7. 

8, Subtract 8. 



9, Subtract 9. 
10. Subtract 10. 



S. From every tenth numberj from 17 to 97 inclusive, 



1. Subtract 1. 

2. Subtract 2 



S. Subtract 3. 

4, Subtract 4. 

5. Subtract 5. 



6. Subtract 6. 

7. Subtract 7. 

8. Subtract 8. 



9. Subtract 9. 
10. Subtract 10. 



Written Work. — 53. Copy, complete, learn, and 
recite the 

Table of Primary Combinations in Subtraction. 



2-1 = 


3-1 = 


4-1 = 


6-1 = 


6-1 = 
6-6= 
6—2 = 


3-2 = 

7-1 = 
7-6 = 


4-3 = 
4-2 = 

8-1 = 


6-4 = 
6-2 = 
6-3 = 


6-4 = 


7-2 = 


8-7 = 


9-1 = 


6 3 = 


7 5 = 


8-2 = 


9-8= 


10-1 = 
10-9= 
10—2 = 
10-8 = 
10-3 = 
10-7 = 


7-3 = 

7-4= 

11-2 = 
11-9= 
11-3 = 
11-8= 


8-6 = 
8-3 = 
8-6 = 
8-4 = 

12 — 3 = 
12—9= 


9-2 = 
9-7 = 
9-3 = 
9-6 = 
9-4 = 
9-6 = 


10-4= 


11 4= 


12—4= 


13^4 = 


10-6 = 


11-7 = 


12 — 8 = 


13 — 9 = 


10 6 = 


11-6 = 


12-6 = 


13-6 = 


14—6 — 
14-9 — 
14-6 = 


11-6 = 

16 — 6 = 
16-9 = 


12 — 7 = 
12-6 = 

16 — 7 = 


13-8 = 
13-6 = 
13—7= 


14—8= 


15-7 = 

• 


16-9 = 


17-8= 


14-7= 


15-8= 


16-8= 


17-9^ 



18-9 = 
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54. 


Exercises ik 


SuBTEACTnON AT 


Sight. 




1 . 


\ 1 


4 


7 


10 


2 


5 


8 


3 


6 


9 




1 1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


2 , 


1 2 


7 


3 


8 


4 


9 


5 


10 


6 


11 




' 2 


2 


2 


2 


2 


2 


2 


2 


2 


J 


3 , 


1 ^ 


10 


6 


11 


7 


12 


4 


9 


3 


8 




< t 


3 


3 


3 


3 


3 


3 


3 


3 


3 


4 . 


\ ^ 


9 


12 


6 


8 


11 


4 


7 


10 


13 




^ i 


4 


4 


4 


4 


4 


4 


4 


4 


4 


5. 


\ ^ 


12 


6 


10 


14 


7 


11 


5 


9 


13 


^ 


I £ 


6 


6 


5 


5 


5 


5 


5 


5 


5 


6. 


16 


10 


14 


9 


13 


8 


12 


7 


11 


6 




6 


6 


6 


6 


6 


6 


6 


6 


6 


6 


7, 


[13 


16 


9 


12 


15 


8 


11 


14 


7 


10 


• ■ 


! '^ 


7 


7 


7 


7 


7 


7 


7 


7 


7 




12 


16 


10 


14 


8 


11 


15 


13 


9 


17 


~ ( 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


9j 


(11 


14 


17 


10 


13 


16 


12 


9 


18 


15 


1 


1 9 


9 


9 


9 


9 


9 


9 


9 


9 


9 



Note. — The preceding exercises are to be written upon the board, and 
used in class drill dally, nntil every pnpil can give, at sight, the difference 
of any two of the numbers. 

Oral Work. — 55. A. From every tenth number, 
from 18 to 98 inclusive. 



1, Subtract 1. 

2, Subtract 2. 



S. Subtract 3. 

4. Subtract 4. 

5. Subtract 6. 



6. Subtract 6. 

7. Subtract 7. 

8. Subtract 8. 



9, Subtract 9. 
10. Subtract 10. 
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B* From every tenth number, from 19 to 99 inclusive, 



1. Subtract 1. 

2. Subtract 2. 



3, Subtract 3. 

4, Subtract 4. 

5, Subtract 5. 



6. Subtract 6. 

7. Subtract 7. 
S. Subtract 8. 



9. Subtr^jct 9. 
10. Subtract 10. 



C. From every tenth number, from 10 to 100 inclusive. 



1, Subtract _1. 

2. Subtract 2. 



S. Subtract 3. 
4' Subtract 4. 
5. Subtract 5. 



6. Subtract 6. 

7. Subtract 1, 

8. Subtract 8. 



9. Subtract 9. 
10. Subtract 10. 



50. 1. From 9 take 7 ; take 5 ; take 2. 

2, From 14 take 6 ; take 10 ; take 5. 

3. From 18 take 10 ; take 8 ; take 0. 



^. From 11 take 3 
6. From 16 take 7 

6. Take 6 from 11 

7. Take 3 from 12 

8. Take 8 from 15 

9. Take 9 from 19 
10. Take 7 from 15 



take 7 ; take 11. 
take 9 ; take 6. 
from 15 ; from 12. 
from 7 ; from 10. 
from 17 ; from 13. 
from 15 ; from 13. 
from 7 ; from 14. 



30-23? 
15-6? 
43 less 35 ? 



How many are 

11. 32-25? 20-13? 47-6? 21-9? 

12. 17 minus 9 ? 25 minus 18 ? 34- 7 ? 

13. 28 less 18 ? 45 less 8 ? 16 less 11 ? 
50 less 41 ? 

Find the value of each of these expressions : 
U. Apples: 21-7; 18-10; 26-8; 32-20. 

15. Oranges : 38 less 29 ; 62 less 55 ; 48 less 7; 24 less 10. 

16. Lemons : 52 minus 40 ; 31 minus 27 ; 23 minus 9 ; 
16 minus 7. 

17. Figs : 14 from 23 ; 9 from 30 ; 12 from 18 ; 48 from 56. 

18. Peaches : 15 from 31 ; 12 from 29 ; 20 from 45. 
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57. A. {a) 75 peai^, 36 dollars, 115, 283 dollars, 491 
pears. 

1, What number in line {a) can be subtracted from 
283doUars? Why? 

^. What number from 491 pears ? Why ? What num- 
ber from 115? Why? 

5. Ones can be subtracted from what only? 

4" Tens must be subtracted from what? Hundreds, 
from what ? 

B. Subtract 10 from 50 ; 100 from 500 ; 1,000 from 
5,000 ; 10,000 from 50,000. 

6. Take $ .04 from $ .09 ; $ .40 from % .90 ; $40 from 
$90 ; $400 from $900 ; $4,000 from $9,000. 

7. From 10 subtract 7 ; from 100 subtract 70 ; from 
1,000 subtract 700 ; from 10,000 subtract 7,000. 

8. From $ .20 subtract $ .04 ; from $2 subtract $ .40. 

9. From $20 subtract $4 ; from $200 subtract $40. 

Sm 1. 30 is 2 tens and how many ones ? 

^. 37 is 2 tens and how many ones ? 

3. 54 is 40 and how many ? 

4. 300 is 2 hundreds aud how many tens ? 
6. 370 is 2 hundreds and how many tens ? 

6. 268 is 25 tens and how many ones ? 

7. 1,000 is 9 hundreds, 9 tens, and how many ones ? 

8. 10,000 is ones, 10 tens, and how many hundreds 
and thousands ? 

9. 420 is 300 and how many? 

10. 423 is 410 and how many ? 

11. 900 is 800 and how many tens ? 
IS. 905 is 890 and how many ? 
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Process. 

4,0^376 Minuend. 

2^869 Subtrahend. 

37 ^6 06 Difference. 



•58. Peinoiple of Subtraction. 

Units of a/ay order ccm he svbt/racted from units of the 
same order only. 

Written Work. — 59. Ex. What is the difference be- 
tween 40,375 and 2,869 ? 

Explanation. — I write the subtra- 
hend under the minuend — ones 
under ones, tens under tens, and 
so on — and draw a horizontal line 
below the subtrahend. 

Since 9 ones can not be taken from 
5 ones, I take from the 7 tens 1 ten 

(= 10 ones), and unite it with the 5 ones, making 15 ones ; then, 
9 ones from 15 ones leave 6 ones, which I write in the result. 

6 tens from the remaining 6 tens of the minuend leave 0, which I 
write in tens' place in the result. 

Since 8 hundreds can not be taken from 3 hundreds, and there 
are thousands in the minuend, I take from the 4 ten-thousands 
1 ten-thousand (=10 thousands); from these 10 thousands I take 
1 thousand (= 10 hundreds), and unite it with the 3 hundreds, 
making 13 himdreds ; then, 8 himdreds from 13 hundreds leave 
5 hundreds, which I write in the result. 

2 thousands from the remaining 9 thousands leave 7 thousands, 
which I write in the result. 

Since there are ten-thousands in the subtrahend, I write the re- 
maining 3 ten-thousands of the minuend in the result. 

The entire result, 37,506, is the required difference. 

Problems. 

A L 1 i 

584 725 680 

152 314 244 



4 
805 


5 

943 


6 

1,308 


431 


576 


1,245 



8 



635 pins 
412 pins 



3,544 soldiers 
2,836 soldiers 



II 



$57,698-'' 
43,257 



\2 

$6,750.02 
2,945.04 



7,953 shingles 
5,468 shingles 

[3 

$42,301.00 
5,174.56 



10 

59,700 pounds 
43,708 pounds 

14 

$16,065.00 
10,438.25 
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Oral Work. — Exercises to be solved at sight, 


t 


B From 


Take 




From 


Take 


i. 


B. 




IS. 


14^ 


3. From 87 


50 


16. From 25 cents 


15 cents 


i. Take 60 


20 


16. Take 13 cents 


6 cents 


5. 


6, 




17, 


18, 


7. From 99 


73 


19. From 65 cents 


60 cents 


8. Take 62 


41 


20. Take 37 cents 


25 cents 


P. 


10. 




21. 


22. 


ii. From 78 


48 


23. From 100 cents 


75 cents 


12. Take 57 


43 


24. Take 87 cents 


31 cents 


c 


Minaends. i 


^abtrahends. 


Minaends. 


Babtraheods. 




1. 


^. 


6, 


e. 


3. Miouends 


44 hats 


34 hats 


7. 57 coats 


43 coats 


4* Subtrahends 16 hats 


9 hats 


<?. 36 coats 


19 coats 




9. 


10, 


IS, 


U- 


11, Minuends 


84 tons 


69 tons 


15. 64 pens 


55 pens 


12. Subtrahends 78 tons 


45 tons 


16. 39 pens 


24 pens 




17. 


18, 


;?i. 


22, 


19. Minuends 


$2.00 


$.50 


23. $10.00 


$5.00 


W. Subtrahends $ .75 


$.37 


^4, $ 2.50 


$ .50 



2>. 1. A man bought a cow for $30, and paid all but 
$10. How much did he pay ? 

He paid the difference between $30 and $10; which is $20. 

2. Julia had 100 cents, but she paid 20 cents for some 
paper. How many cents had she left ? 

3. 60 gallons of syrup have been drawn from a hogshead 
that contained 80 gallons. How many gallons are left ? 

If.. A fisherman caught 110 pounds of fish, and sold 70 
pounds. How many pounds had he left ? 
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6, A man having $63 paid $20 for a harness. How 
many dollars had he left ? 

6. Of the 75 pupils in a school 40 are girls. How 
many pupils are boys? 

7. A girl having 79 chickens, sold 30 of them. How 
many chickens had she left ? 

8. A gentleman paid $87 for a sleiffh, and $60 less for 
a robe. How much did the robe cost him? 

9. A paper-box maker having 72 sheets of straw-board, 
used 60 of them. How many^ sheets had he left ? 

10. I buy potatoes at 90 cents a bushel, and sell them 
at 108 cents. How much do I gain on a bushel ? 

Written Work. 

Ell i i 

348,794 2,174,943 84,126,800 167,065,149 
127,586 480,765 9,632,486 39,999 

5 6 7 8 9 

104,021 $9,004 60,096 $123.45 1,000,000 
99,034 2,876 13,188 109.86 31,276 

10 11 i? !? 

7,408,215 300,300,333 $18,123.05 $386.00 
59,326 47,008,296 3,109.86 .21 



Oral Work. — F. 1. A merchant tailor used 15 yards 
of broadcloth from a piece containing 39 yards. How 
many yards were left in the piece ? 

There was left the di£ference between 39 yarda ^d 15 yards. 
10 yards from 39 yards leave 29 yards, and 5 yards from 29 
yards leave 24 yards. 

^. A shoe dealer having 48 pairs of ladies' shoes, sold 
25 pairs. How many pairs had he left ? 
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3. I own a farm of 69 acres, and 58 acres of it are 
cleared land. How many acres are woodland ? 

^ A cooper made 53 apple barrels in a week, and sold 
44 of them. IIow*many barrels had he left ? 

6. A fruit dealer bought 72 crates of peaches. After 
selling 56 crates, how many crates had he yet to sell? 

6. A wood dealer sold 83 cords of oak wood, and 57 
cords of pine. How many more cords of oak than pine 
wood did he sell ? 

7. A butcher killed one calf that weighed 91 pounds, 
and another that weighed 26 pounds less. How much did 
the lighter calf weigh ? 

8. A man owing $75, gave his note for $47, and paid" 
the balance in cash. How much cash did he pay ? 

9. I exchanged a horse worth $84, for a gold watch 
and $19 in money. How much did the watch cost me ? 

10. Ill swallows are how many more than 28 swallows ? 

IL 108 robins — 99 robins are how many robins ? 

12. 56 cents are how many less than 100 cents ? 

Written Work. — G. 1. How many tons are 52,719 
tons- 24,112 tons? 

2. A fruit dealer, having 1,247 baskets of peaches, sold 
965 baskets. How many baskets had he left ? 

3. A man whose income is $2,250 a year, expends 
$1,473. How much does he save ? 

^. A dealer bought horses for $4,960, and sold them 
for $6,424. How much did he gain ? 

6. In a certain city are 16,447 children, of whom 11,096 
attend school. How many do not attend school ? 

6. A man having $17,974 in the bank, drew out $8,598. 
How much money had he left on deposit ? 
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7. In November a merchant's sales amounted to 
$2,928.93, and in December to $3,743.69. How mnch 
less were the November sales than those of December ? 

8. A gentleman's income last year was fifteen thou- 
sand four hundred thirty-one dollars, and his expenses 
were nine thousand three hundred fifty dollars nineteen 
cents. How much did he save ? 

P. One year the value of my farm products was 
$4,307, and my farm expenses were $2,427. How much 
were my profits ? 

10, A ship builder received $1 9,000 ^or a brig that cost 
him $16,728. How much was his gain ? 

11. A miller in St. Louis has 36,500 barrels of flour. 
How many barrels will he have in store, after shipping 
21,987 barrels to New Orleans ? 

12, A broker sold Government bonds for $328,700 that 
cost him $281,908. How much did he gain ? 

13. How many acres are 1,367 acres — 1,108 acres? 
IJ^.. How many cords are 22,197 cords — 20,174 cords ? 

15. 103,035 feet - 83,616 feet = how many feet ? 

16. A load of hay and the wagon weighed 2,481 pounds, 
and the wagon weighed 812 pounds. What was the weight 
of the hay ? 

17. At a city election one candidate for mayor received 
52,918 votes, and the other candidate 28,434 votes. What 
was the majority of the successful candidate ? 

18. The Island of Cuba contains 43,220 square miles, 
and the State of Ohio 41,060 square miles. How much 
larger is Cuba than Ohio ? 

19. The live weight of ten beeves was 9,742 pounds, 
and the dressed weight was 6,495 pounds. How much 
was the shrinkage ? 



INTEOERS^-^aUBTRA CTION, 



45 



60, EULE FOR SuBTBACnON OF InTEGEES. 

I. Write the avhtrahend under the minuend — ones un- 
der ones^ tens under tens, a/nd so on. 

II. Begirvning at the rights subt/ract the units of each 
order in the suhtrahend from the units of the sa/me order 
in the minuend^ a/nd write the difference in the result. 

III. When there a/re more u/nits of a/ny order in the 
suhtrahend tha/n of the sa/me order in the minuend^ add 
10 to the units of the minuend before subtracting/ then^ 
consider the u^its of the next higher order in the minu- 
end 1 less. 

Problems. 



A* From 

1. 9,426 

2. $400,385 
S. 69,504,300 



Take 

8,563. 
$27,690. 
609,572. 



From 
i. 9,111,525,202 



5. 
6. 



$6,000.07 



Take 

527,029. 
$375,68. 



B, Ex. Subtract 2,869 
from 40,3Y5. 

Pbocebs. 

^0,375 

2,869 

37,506 

Subtract each number in column I from the numbers 
on the same line in columns II, III, IV ; the numbers in 
column II from those in columns III and IV ; the num- 
bers in colimm III from those in column IV. 



$22,025.15 $19,936.93. 

Making the Computation. 

9 from 15, 6; write 6. 
6 from 6, 0; write 0. 
8 from 13, 5; write 5. 
2 from, 9, 7; write 7. 
Write 3. 

Result, 37,506. 



I. 


II. 


III. 


IV. 


1- 6. 77 


463 


645 


48,100 


7-12. 160 


1,098 


2,150 


10,360 


13-18. 80 


515 


9,100 


100,125 


19-2^. $.75 


$954 


$4,15^ 


%^^,*t<^^ 


£S-^0. $.05 


$8.91 


^^4.^1 


^\^^<Qi^ 
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31. What is the difference between nine thousand nine- 
teen and seven thousand twenty-one ? 

32. From fifteen million two thousand four take eighteen. 

33. From 100 thousand 82 take 1 thousand 9. 

3Ji.. The greater of two numbers is 11,419, and the less 
is 7,255. What is the difference ? 

Oral Work. — C 1. A merchant pays one clerk $35 a 
month, and another $9 less. How much are the monthly 
wages of the second clerk ? 

2. From a board fifteen feet long, a carpenter cut off a 
piece nine feet long. What was the length of the part 
left? 

3. A gentleman paid $22 for a lawn mower, and after 
using it one season, sold it for $9 less than cost. How 
much did he receive for it ? 

li>. If you start from New York and travel north 90 
miles, and then south 50 miles, how far will you be from 
New York? 

5. An ice harvester housed 97 tons of ice one week, 
and 27 tons less the following week. How many tons did 
he house the second week ? 

6. Mark had 60 cents, and Thomas had 46. Mark 
spent as many cents as Thomas earned, and he then had 
51 cents. How many cents did Thomas then have? 

7. Peter husked 35 bushels of com Monday, and 62 
bushels Monday and Tuesday. How many more bushels 
did he husk Monday than Tuesday ? 

Written Work. — 1>. 1. Oliver Goldsmith died in the 
year 1774, at" the age of 46. In what year was he bom? 

2. A man died in the year 1799, aged 67 years. In 
what year was he bora ? 
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How many years elapsed 

5. From the settlement of St. Augustine in 1666, to 
the settlement of New York in 1613 ? 

^. Between the settlement of St. Augustine, and the 
settlement of Plymouth in 1620 ? 

5. From the settlement of St. Augustine to the Dec- 
laration of Independence in 1776 ? 

6. From the settlement of Plymouth until the discov- 
ery of gold in Calif omia in 1848 ? 

7. From the discovery of America to the present year? 

8. The taxes on a town are $11,000 ; of this amount 
$5,680 are county and state tax. "What is the town tax ? 

9. The receipts of a machine-shop for a year are 
$33,296, and the running expenses are $22,535. What 
are the net earnings for the year ? 

10, Mount Sorata, a peak of the Andes, is 21,286 feet 
high, and 5,506 feet higher than Mont Blanc, the highest 
peak of the Alps. How high is Mont Blanc ? 

11, A contractor delivered 50,000 riflei^ for the army, 
but only 41,715 of them were accepted. How many of 
them were condemned as imperfect ? 

12. The minuend is one hundred twenty-five million 
three hundred sixty -five thousand nine hundred forty- 
eight, and the subtrahend is eight million seven hundred 
thousand nine hundred sixty-six. What is the remainder ? 

13. 26,957,229 bushels of salt, less 14,094,227 bushels 
are how many bushels ? 

U. A is worth $25,864; B is worth $1,350 less than 
A ; C $965 less than B ; and D $7,393 Jess than C. How 
much is D worth ? 

Note.— For outlines of subtraction for review, see page 269. 



^ ."*" .:/ ^^^mrrrr 



1^— ITT -: 



-' -^ t— H ^>^7r-^-ll 




r », '' •'^ Till i;u: ^T ii/'^i^ t»:ui 2J.*. acri afienrard 

C y. L#* 1 luui.*?- iii'-^ytji 1. T'eitcT i* pyizi^ie of tin and 

< \, iv^i'M ft^ «!'»:»:#»T. Jit ii-ii^:: 4 pc^THrds of tLe beO-metal 
•'#•",.•#'».> j» 'i-,'> f or La-j'i-T^alr!. and the remainder for 
..,"•»* / J. , J J Av uxuLx yj u jj d^ d i d he use for sleigh-bells ? 

" A ffian owlrj;: ^1:^^*, paid ^9 one day, and $28 the 
u* T* '\::\, JJmw ijjurh did he then owe? 

« 

>" I^Tjthi-r ha/J Ik .2'>, axid earned $ .44. He then spent 

* :^7. arid J<>^1 ft J^ij. IJow many eents had he left? 

//, Jin^jHT h:w 15 [MtachcH in a basket, 4 in his pockets, 
ir.'J .'i in )ji»i Jiand. Jf he ^ive8 5 peaches to Ann, and 7 
to J.irn% Ijow tnany jwarhcH will he then have? 

JO. A Iwiy ^^avc« a clollar bill to i>ay for a slate that cost 

* .W, a writiii;;: hook that cost $ .2t>,and some ink that cost 
>^ .15. Jlow mnrh ohan;^ should he receivef 

Written Work\--!s A fallior and his two sons earned 
:i^::?.->l»5 in a year, tho ol<h>r #»on oarning $709, and the 
\v'uni^T son $531. Jlow w\y\C']-\ did the father «am I 

v^ (^11 a certain day :^.\Si>.N i-^orsowi cTitored the city of 

\^ w Ytu'k. Of this nni^VhoT ;^fi.".K<) came by railroads, 

""*'l"i l»y wtoamboats, imA \\\c or.)>ors }>y -st^^nwliips and 

" 1 1 u .; \ i^Milti from foreigiu -con n jivios. 3 J ow manj' arrived 

l"n i::ii countries 1 
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3. A dealer paid $25,267 for horses, his expenses in 
taking them to market were $6,485, and he sold them for 
$37,496. How much were his profits ? 

^. From the sum of thirty-six million five, one hun- ; 

dred five thousand sevien hundred one, and nine million j 

nine thousand ninety, subtract the sum of ninety-six thou- 
sand three hundred, and forty-two thousand nine. 

5. A woman received $439 for early vegetables, and 
$218 for poultry. The expense of raising the vegetables 
was $124, and of the poultry $84. What were her profits ? 

6. A speculator at one time gained $6,760, and then 
lost $3,400 ; at another time he gained $3,650, and then 
lost $3,954. How much did he gain in all ? 

7. January 1, A had property worth $10^350.75, but 
he owed $1,050.31. During the year he earned $1,156, 
and expended $975.25, and his property increased $550. 
How much was he worth at the end of the year ? 

8. A grocer purchased 370 hogsheads of sugar weigh- 
ing 372,960 pounds, and sold 195 hogsheads weighing 
196,725 pounds. How many hogsheads had he left, and 
what was their weight ? 

9. In five weeks 415,678 tons of coal were carried to 
Philadelphia by the Reading Eailroad, 234,509 tons of 
which were carried in the first four weeks. How many 
tons were carried the fifth week ? 

10. On the first of January an edition of 11,000 copies 
of a book was published. In January 996 copies were 
sold, in February 1,025, in March 2,363, in April 1,808, in 
May 845, and in June 2,471. How many copies remained 
unsold, July 1 ? 

Note.— Teachers who prefer that decimals should be studied in conncc 
tion with integers, will now require their pupils to study subtraction oi 
decimals, pages 123-125. 

c 
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Review Problems. 

Oral Work.—l. From 40 + 8 + 16 + 9 + 7 + 8 + 11 
take 20 + 10+25+7. 

2. From 13 + 10+5+12+7+9 take 6+6 + 6+6. 

3. From 250 take 75+10+25 + 50. 

i. From 175 - 45 take 25 + 25 + 9 + 9. 

5. A boy who had 45 doves, sold 20, and afterward 
bought 17 more. How many doves had he then ? 

6. A bell maker melted together 25 pounds of tin and 
6 pounds of copper. He used 4 pounds of the bell-metal 
for call-bells, 8 pounds for hand-bells, and the remainder for 
sleigh-bells. How many pounds did he use for sleigh-bells ? 

7. A man owing $120, paid $49 one day, and $28 the 
next day. How much did he then owe ? 

8. Luther had $ .23, and earned $ .44. He then spent 
$ .27, and lost $ .05. How many cents had he left ? 

9. Jasper has 15 peaches in a basket, 4 in his pockets, 
and 3 in his hand. If he gives 5 peaches to Ann, and 7 
to Jane, how many peaches will he then have ? 

10, A boy gave a dollar bill to pay for a slate that cost 
$ .36, a writing-book that cost $ .20, and some ink that cost 
$ .15. How much change should he receive? 

Written Work* — 1. A father and his two sons earned 
$2,395 in a year, the elder son earning $709, and the 
younger son $531. How much did the father earn ? 

^. On a certain day 93,825 persons entered the city of 
New York. Of this number 26,759 came by railroads, 
60,048 by steamboats, and the others by steamships and 
sailing vessels from foreign countries. How many arrived 
from foreign countries ? 
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3, A dealer paid $25,267 for horses, his expenses in 
taking them to market were $6,485, and he sold them for 
$37,496. How much were his profits ? 

i. From the sum of thirty-six million five, one hun- 
dred five thousand seven hundred one, and nine million 
nine thousand ninety, subtract the sum of ninety-six thou- 
sand three hundred, and forty-two thousand nine. 

5. A woman received $439 for early vegetables, and 
$218 for poultry. The expense of raising the vegetables 
was $124, and of the poultry $84. What were her profits ? 

6. A speculator at one time gained $6,760, and then 
lost $3,400 ; at another time he gained $3,650, and then 
lost $3,954. How much did he gain in all ? 

7. January 1, A had property worth $10^350.75, but 
he owed $1,050.31. During the year he earned $1,156, 
and expended $975.25, and his property increased $550. 
How much was he worth at the end of the year ? 

8. A grocer purchased 370 hogsheads of sugar weigh- 
ing 372,960 pounds, and sold 195 hogsheads weighing 
196,725 pounds. How many hogsheads had he left, and 
what was their weight ? 

9. In five weeks 415,678 tons of coal were carried to 
Philadelphia by the Eeading Eailroad, 234,509 tons of 
which were carried in the first four weeks. How many 
tons were carried the fifth week ? 

10. On the first of January an edition of 11,000 copies 
of a book was published. In January 996 copies were 
sold, in February 1,025, in March 2,363, in April 1,808, in 
May 845, and in June 2,471. How many copies remained 
unsold, July 1 ? 

Note.— Teachers who prefer that decimals should be studied in connec- 
tion with integers, will now require their pupils to study subtraction oi 
decimals, pages 123-125. 





SECTION IV. 

MULTIPLICATION. 

Oral Work. — 61. A. 1, A wagon has 4 wheels. 
How many wheels have 3 wagons ? 

Three vragons have the sum of 4 vrheels^ and 4 vrheela, and 

4 wheels, which is 12 wheels. Or, 

Three wagons have 3 times 4 wheels, "which are 12 "wheela 

2, How many wheels have 4 wagons ? 

3, How many feet have 5 horses ? 

^. How many hands have 2 men ? 3 men ? 4 men ? 

5. How many cherries are there in 2 clusters of 3 
cherries each ? In 3 clusters ? In 4 clusters ? 

6. How many cents are 3 5-cent pieces ? Are 5 5-cent 
pieces ? 

How many are 

7. 3 cherries and 3 cherries, or 2 times 3 cherries ? 

8. 4 boxes and 4 boxes, or 2 times 4 boxes ? 

9. 3 hats, and 3 hats, and 3 hats, and 3 hats, or 4 times 
3 hats % 

10, 4 mats, and 4 mats, and 4 mats, or 3 times 4 mats ? 
IL % .02, and % .02, and % .02, and % .02, and $ .02, or 

5 times 2 cents? 

12, 5 dimes and 5 dimes, or 2 times 5 dimes ? 
i5. 5 times $3, or 3 times $5 ? 5 times 4 men, or 4 
times 5 men ? 

J8. i. How many are 2 + 2 ? 2 + 2+2? 2 + 2 + 2 + 2? 
2, How many are two 2's ? Three 2's ? Four 2's ? 
5. How many are 2 times 2 ? 3 times 2 ? 4 times 2 ? 

Add Subtract 

^ By 2's, from to 20. 6, By 2's, from 20 to 0. 

6, By 3'g, from to 30, 7. By 3'^, from 30 to 0. 
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63, MtUtiplication is the process of finding the 
sum of one of two numbers taken ajs many times as there 
are ones in tlie other. 

a* The number to be taken is the miUtiplicand. 

h. The number that shows bow many times the multiplicand 
is to be taken is the mtiUiplier. 

c. The multiplicand and multiplier are factors. 

d. The number obtained by multiplying is the product. 

Multiplication may also be defined — a short process of add- 
ing equal numbers. 

Exercises. 
A. 7 times 8 are 56. 

1. Which of these numbers is the multiplicand ? 

2. Which is the multiplier ? Which is the product ? 

3. Which are the f actore ? 

4. What is the product of the factors 10 and 7 ? 

5. What is the product of 6 times 8 loaves of bread ? 

6. The factors are 5, 4, and 7. What is the product ? 

7. The multiplicand is 8, and the multiplier is 5. What 
is the product ? 

J8. In a garden are 5 rows of fruit-trees, and in each 
row are 7 trees. How many trees are in the garden ? 

F%r»% SoluHon.—Jn the garden are 7 trees + 7 trees + 7 trees -f 
7 tree8» + 7 trees^ wliich are 35 trees. Or, 

Second Solution.— In the garden are 5 times 7 trees^ which are 
39 trees. 

7 trees, the multiplicand in the second solution, is one of the equal 

pa/rt8 in the first solution. 
5, the mvMplier in the second solution, is the number of equal 

parts in the first solution. 
35 trees, the product in the second solution, is the mm in the. first 

solution. 
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. Add 

1. By 4'8, from to 40. 
S. By 6's, from to 60. 
5, By 6's, from to 60. 



Subtract 

2. By 4'8, from 40 to 0. 
^ By 6's, from 60 to 0. 
6. By e's, from 60 to 0. 



64. The sign of mtiltiplication is an oblique 
cross, X« I* ^s ^^^^ timeSj or multiplied hy. 
5x8 may be read " 5 times 8," or " 5 multiplied by 8." 

Am Read these exercises : 



1. 7x12= 84 

2. 4x25=100 

7. 3X6X6 = 10X9 

8. 2X6X12 = 3X8X6 



S. 9X63= 667 
4. 144x26=3,600 



5. 3x8=4x 6 

6. 3x4x5=60 
9. 16x14=4x7x8 

i^. 6X9X4=2X3X6X6 



Written Work. 

S. Write each of these exercises, using the proper signs : 



1. 5 times 26 are 125. 
^.16 times 4 quarts 

are 60 quarts. 
3. 3 times 7 equal 21. 

C Copy and complete 

1. 4x 9 = 

2. 9x 4= 

3. 8x 7 = 

4. 5X10X2 = 

5. 6x7 melons = melons. 

6. 10 X 4 apples = apples. 

Oral Work. 
D. Add 

1. By 7'8, from to 70. 
3. By 8'8, from to 80. 
5. By 9's, from to 90. 



4. $2.25 multiplied by 6 are $11.25. 

5. The product of 2, 3, 4, and 6 is 
120. 

^. 4 times $ .63 are $2.52. 



7. 4 apples X 10= apples. 
^. 3X2X5 balls = balls. 
9. 4x$20=$ 

10. 8x$.06=$ 

11. $1.50x2=$ 
1^. $6.10X3=$ 



Subtract 

2. By 7's, from 70 to 0. 
4. By 8's, from 80 to 0. 
6. By 9's, from 90 to 0. 



WrittenWork^SS. Copy, complete, learn, and recite the 
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Table of Primary Combinations in Multiplication. 



1X1 = 


2X2 = 


3X3 = 


4X4= 


2X1 = 


3X2 = 


4x3 = 


6X4 = 


3X1 = 


4X2 = 


6X3 = 


6X4= 


4X1 = 


6X2 = 


6X3 = 


7X4 = 


6X1 = 


6X2 = 


7x3 = 


8X4 = 


6X1 = 


7X2 = 


8X3 = 


9X4 = 


7x1= 

8X1 = 
9X1 = 


CO 00 

X X 
to to 

II II 


9X3 = 
6X6 = 


6X6 = 
6X6= 


«' r\ *■ — 


7x7= 


7X6 = 


7x6 = 


8X8= 


8x7 = 


8X6 = 


8X6= 


9X9= 


9x7 = 


9X6 = 


9X5 = 



8 



9X9 = 

66. Exercises in Multiplication at Sight. 

208364571 



9 
2 



5 


3 


2 





7 


9 


8 


1 


C 


4 
3 


1 


9 


7 


8 


5 





4 


6 


3 


2 
4 


9 


2 


7 


1 


6 


6 


4 





8 


3 
6 


4 


6 


2 


9 


1 


8 


6 


3 





7 
6 


8 


5 


6 


2 





7 


3 


9 


1 


4 

7 


3 


9 


1 


6 


2 


6 





8 


4 


7 

8 


6 


1 





5 


3 


9 


2 


4 


8 


7 
9 



Note. — The preceding exercises are to be written upon the board, and 
used in class drill daily, until every pupil can give, at sight, the product of 
the numbers expressed by any two digits. 
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67. A number is either concrete or abstract. 

68. A concrete number is a number whose unit is 
named. 

69. An abstract number is a number whose unit 
is not named. 

a. 5 apples, 70 days, $658 are concrete numbers. 

b. One, sixty-five, 19, 432 are abstract numbers. 

a. Three, seven, four books, nine men. 

b. 13 boys, 50, 72 hours, 365 days, 10,243. 

1. In line a which numbers are abstract ? Which are 
concrete ? Why ? 

^. In line b which numbers are concrete ? Which are 
abstract ? Why ? 

3. What is the unit of each number in line a ? In line 
b ? Is it abstract or concrete ? 

Exercises. 

Oral Work, — 1, Five weeks are how many days ? 

^. How many hills of corn are there in 8 rows of 10 
hills each ? In 5 rows of 7 hills each ? 

S, 5X 8=how many? 
4. 3x50=bow many ? 

How much must be paid for 



5, Multiply 15 by 4. 

6, Multiply 9 by 100. 



7. 8 oranges, at 6 cents apiece ? 

8, 4 readers, at $ .50 apiece ? 



9, 2 coats, at 16 dollars each? 
10, 100 sheep, at $3 a head? 



11. In each of these ten exercises, which number is the 
multiplicand ? Is it an abstract or a concrete number ? 

12. In which of these exercises is the product an ab- 
stract number? 

-^ In which exercises is it a concrete number ? 
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In each of the ten exercises, 
111,, Which number is the multiplier? 
15, Is it abstract or concrete ? 
The multiplier is always considered an abstract number, 

What is the product 



16. Of 4 times 3 ? 

17. Of 3 times 4 ? 



20. Of 15x50? 

21, Of 60x16? 



18. Of 5 times 9 ? 

19. Of 9 times 6 ? 

/;i written work, either factor may be used as the multiplier. 

70. Principle I. The multijoUccmd and product a/re 
like numbers. 

Case I. The multiplier a digit. 



71. 1. Multiply 
20 by 4. 

4 times 2 tens or 
20 are 8 tens or 
80. 

Multiply 

4. 30, 50, 70, and 40 by 4. 

5. 13, 24, 61, and 32 by 5. 

6. 17, 47, 77, and 87 by 7. 

7. 25, 75, 19, and 69 by 9. 



2. Multiply 32 
by 3. 

3 times 2 are 6, 3 
times 30 are 90, 
and 90+6 are 96. 



3. Multiply 53 by 5. 

5 times 3 are 15, 5 
times 50 are 250, 
and 250 + 15 are 
265. 



8. $36 by 7, 4, 3, and 9. 

9. $ .25 by 8, 6, 7, and 3. 

10. 48 pounds by 3, 6, and 8. 

11. 64 yards by 4, 7, and 9. 



72. A. 1, If a man can cut 8 acres of grass with a 
reaper in one day, how many acres can he cut in 3 days ? 

In 3 days he can cut 3 times as many acres as in one day, 
and 3 times 8 acres are 24 acres. 

2. How much will 4 saddles cost, at $9 apiece ? 

3. A shipper of Western beef ships 4 car loads a day. 
How many car loads does he ship in 7 days ? 

^. If 8 bushels of apples will make a barrel of cider, 
how many bushels will make 9 barrels ? 

c£ How much are 3 acres oi \iay ^OT\\i^ ^\.%^^ ^ia.^^RXfc\ 
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6. How many yards are there in three pieces of carpet- 
ing of 60 yards each ? 

7. How many gallons of molasses are there in 5 casks 
of 40 gallons each ? 

jB. 1. How much will 4 pounds of raisins cost, at 22 
cents a pound ? 

2. How many yards are there in 3 pieces of linen, 
each piece containing 42 yards ? 

3, At $35 apiece, how much will 2 cutters cost ? 

i. If 32 quarts of milk are used in a hotel daily, how 
many quarts are used in 5 days ? In a week ? In 9 days ? 
6. How many hours are there in 3 days ? In 8 days ? 

6. How much will 7 bushels of potatoes cost, at $ .44 
a bushel? At $.56? At $.63? 

7, At 25 bushels to the acre, how many bushels of wheat 
can be raised on 5 acres ? On 6 acres ? On 8 acres ? 

C 1. 4 times 2, plus 4 times 20 equal 4 times what 
number ? 

2. 3 times 2, plus 3 times 40 equal 3 times what number ? 

3. 2 times $5 + 2 times $30 = 2 times how many dollars ? 
^. 5 times 2 quarts +5 times 30 quarts =5 times how 

many quarts ? 

5. In finding 9 times 32 quarts, what is the first step ? 
The second? The third? 

6. In multiplying $16 by 9, how many steps are there, 
and what are they ? 

Give the steps, in order, in multiplying 

7. 24 hours by 3 ; by 4 ; by Y. 

8. In finding 7 times $ .44 ; 7 times $ .56 ; 7 times $ .63. 

9. In finding the product of 25 bushels multiplied by 
fyr 6; by 8. 
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WrUten Work.— 79. Ex. Multiply 473 by 9. 

Explanation. — I write the multiplier under the Pbocbs& 
ones of the multiplicand, and begin at the right i ^y q 

to multiply. ^ ^ "^ 

9 times 3 ones are 27 ones, or 7 ones and 2 tens. I ^ 

write the 7 ones for the ones of the product ; — the If.^267 
2 tens are a part of the tens of the product. 

9 times 7 tens plus the 2 tens are 65 tens, or S tens and 6 hun- 
dreds. I write the 5 tens for the tens of the product ; — the 6 
hundreds are a part of the hundreds of the product. 

9 times 4 hundreds plus the 6 hundreds are 42 hundreds, or 2 hun- 
dreds and 4 thousands, which I write for the hundreds and 
thousands of the product. 

The result, 4,2S^, is the required product. 











Peoblems. 


• 




A 

Multiply 
by 


1 

246 
3 




2 

543 

7 


3 

3,269 
5 


4 

9,624 

8 


5 

18,932 
4 


6 

$491 
8 


7 

$5,427 
6 




8 

$7,057 

4 

„a . . .- 


9 

$108.94 
6 


lO 

$1,962.40 
9 


II 

20,356 yards 

7 


12 13 

257,008 feet 108,094 pounds 
3 2 


14 

40,007 tons 
9 



J5. 1. A carriage maker sold 7 covered carriages, at 
$325 each. How much did he receive for them ? 

2. A railroad company bought 6 locomotives, at $12,675 
each. How much did they cost ? 

3. In one week a newsboy sold 246 papers, at 5 cents 
each. How much did he receive for them ? 

4-. How much will 244 pairs of boots cost, at $4 a pair ? 

5. How many pounds are there in 3 barrels of salt, each 
barrel containing 280 pounds? 

02 
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6. A mile is 5,280 feet. 8 miles are how many feet ? 

7. What will be the cost of building a horse railroad 
4 miles long, at $12,768 a mile ? 

8. How many gallons are 8 times 27,645 gallons ? 

9. How many pounds are 5 times 32,051 pounds ? 

10. What is Jhe product of 6 times 1,026,348 ? 

11. How much will a laborer earn in 6 months, at 
$17.50 a month ? At $18.75 a month ? 

12. How much will 7 tons of coal cost, at $6.34 a ton ? 

Case II. The multiplier a digit with a cipher or 
ciphers on the right. 

Oral Work. 



74. How much is 

1. 10 times 5 barrels? 

2. 100 times 6 barrels? 
^.10 times 25 peaches? 
^100 times 25 peaches? 



What is the product 

5. Of 5 multiplied by 10? 

6. Of 5 multiplied by 100? 

7. Of 25 multiplied by 10? 

8. Of 25 multiplied by 100? 

Annexing a cipher to a number multiplies the number by 10. 
Hence, 

7S, Principle II. Each removal of a numher one place 
to the left multvplies the number hy 10. 

1. At the rate of 4 bushels an hour, how many bush- 
els of potatoes can a man dig in 10 hours ? How many- 
bushels in 10 days of 10 houra each ? 

2. In measuring depths at sea, 6 feet are a fathom. 
How many feet are 10 fathoms ? Are 100 fathoms ? 

3. When the street-car fare is 5 cents, how much will 
10 rides cost ? How much will 100 rides cost ? 

-^ If a joiner can make 8 window-frames in a week, 
^owmanjr can be make in 10 weeks'^ 
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5. How much will 10 barrels of beef cost, at $23 a 
barrel ? At $27 a barrel ? 

6. A field of 10 acres of wheat yielded 36 bushels to 
the acre. What was the total yield ? 

7. How many barrels of flour will a teamster draw at 
86 loads, if he draws 10 barrels at a load ? 

8. 32 quarts are a bushel. How many quarts are 10 
bushels ? Are 100 bushels ? Are 1,000 bushels ? 

9. A box of 8 by 12 window-glass contains 75 panes. 
How many panes of glass are there in 10 boxes ? In 100 
boxes ? In 1,000 boxes ? 

10. There are 98 pounds of flour in a half-barrel. How 
many pounds are there in 1,000 half -barrels ? 

11. What is the cost of 10,000 sewing-machines, at $24 
apiece ? 

How is a number multiplied 

12. By 10? Why? 

13. By 10 X 10, or 100 ? Why ? 
U. By 10 X 100, or 1,000 ? Why ? 

15. By 10,000 ? By 100,000 ? By 1,000,000 ? Why ? 



76. How much is 

1. 3 times 5 barrels ? 

2. 30 times 5 barrels ? 
8. 300 times 5 barrels ? 

4. 3 times 25 peaches? 

5. 30 times 25 peaches? 
^. 300 times 25 peaches? 



What is the product of 

7. 5 multiplied by 3 ? 

8. 5 multiplied by 30 ? 

9. 5 multiplied by 300 ? 
i^. 25 multiplied by 3 ? 
ii. 25 multiplied by 30? 
12, 25 multiplied by 300 ? 



iJ. At 9 cents a box, how much must I pay for 4 boxes 
of table salt ? How much for 40 boxes ? 

j?^. At the rate of 7 miles an hour, how many miles will 
a boat sail in 10 hours ? In 60 liowT^'^ 



60 
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15. If 16 poles are required for a mile of telegraph line, 
how many poles will be required for 10 miles? How 
many for 30 miles ? For 100 miles ? For 300 miles ? 

16. 4 pecks are a bushel. How many pecks are 10 
bushels? 50 bushels? 100 bushels? 500 bushels? 1,000 
bushels ? 5,000 bushels ? 

17. How much will 9,000 cords of wood cost, at $5 a 
cord? 



Written Work. 



Process. 

291 

60 



17,1^60 



77. Ex. Multiply 291 by 60. 

Explanation. — Since 60 is 10 times 6, I 
multiply 291 by 6, and to the product an- 
nex a cipher. 

Problems. 

In each of the next eight problems, write the product 
without writing the factora. • 



1. 100 times 75 = 

2. 1,000 times 75 = 
S. 100 times 392 = 

i. 1,000 times 1,839 = 

9 

667 
80 



12 

6,947 

90,000 



10 

682 
400 

13 



5. 392x10,000 = 

6. 2,893X10,000 = 

7. 478X1,000,000= 

8. 1,000,000X58,054= 

1,908 
7,000 



14 



17,398 

700,000 



90,086 

5,000,000 



15. What is the product of 30 times 254 ? 

16. Multiply 249 by 4,000. By 4,000,000. 

17. What is the product of 600x972? Of 600,000 x 972 ? 
.^^ Fmd the product of the factors 90,000 ^\id *ii,165. 
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19, How many bushels of oats will 800 horses eat in a 
year, allowing 183 bushels for each horse ? 

20, A tea merchant bought 700 chests of tea, each con- 
taining 42 pounds. How many pounds of tea did he 
buy? 

21, How many gallons are there in a cargo of 7,000 
barrels of kerosene, of 42 gallons each ? 

22, In 214 barrels of fish, containing 200 pounds each, 
are how many pounds ? 

23, Sixty minutes are one hour. How many minutes 
are twenty-four hours, or one day ? 

Find the cost 

2Ji„ Of 300 hogsheads of molasses, @ $65. 

25. Of 125 barrels of pork, @ $20. 

26. Of 176 acres of land, @ $50. 

27. Of 70 bushels of wheat, @ $1.25. 

28. Of 500 bushels of corn, @ $ .70. 

29. Of 18 piano-fortes, at $270 each. 

30. Of 150 chairs, at $ .65 each. 

31. Of 60.0 sheep, at $4.25 a head. 

Case III. The multiplier two or more digits* 

Orcil Work. — 78. A. 1, At 8 cents apiece, how much 
will 4 cocoa-nuts cost I How much will 20 cost ? How 
much will 24 cost ? 

2. A cooper made 9 barrels a day for 32 days. How 
many barrels did he make in 2 days ? How many in 30 
days ? How many in the 32 days ? 

3, At 6 cents for the use of 1 dollar for a year, how 
much mu^ I pay for the use of 7 dollars ? Hovr iv\\sd\ 
tor the use of 30 dolhm ? For tke \i«»e oi ^rt ^"^^2iX!^\ 
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How much is the cost 

^ Of 84 pairs of boots, at $5 a pair ? 

5. Of 69 yards of cassimere, at $2 a yard 'i 

6. Of 98 miles of railroad fare, at $ .03 a mile ? 

7. Of 54 reams of book paper, at $7 a ream ? 

8. What is the product, when the multiplicand is ones \ 

9. When it is tens ? I 10. Hundreds ? I IL Thousands ? 



J8. 1, 5 times 25, plus 10 times 25 are how many times 
25? 

2. Then, how is 25 multiplied by 15 ? 

3, How is any number multiplied by 15 ? 

4'. 2 times any number, plus 20 times the same number 
are how many times the number ? 

6. Then, how is any number multiplied by 22 ? 

6, 5 times any number, plus 70 times the same number 
are how many times the number ? 

7. Then, how is any number multiplied by 75 ? 
How is any number multiplied 



8. By 36 ? 

9. By 84 ? 



10, By 17? 

11. By 91 ? 



12. By 216? 

13. By 975 ? 



i^. By 4,216? 
15. By 2,047 ? 



79. Principle III. The product resulting from mul- 
tiplying one numher hy the ones^ tens^ hundreds, etc., of 
another, is the sum of the several products. 

These several products are called partial products. 

1. 7 times 13,528 + 40 times 13,528 + 2,000 times 13,528 
are how many times 13,528 ? 

.9. 7 -f 40 + 3^000 times 13,528 are how many timee 
1S,528? 
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Written TForA?.— 80. Ex. Multiply 13,528 by 2,047. 

Full Process. Common Process. 

13,528 13,528 

2,0^7 2,0 J^7 

94,696= 7tImefll8,B28= 9^696 

541120= 40 times 18,628= 5^112 



Partial . 
products. 



27056000= 2,000 times 13,528 = 27056 



2 7,6 91,816= 2,047 limes 13,628 = 27,69 1,8 1 6 

Explanation. — Writing the factors with the ones of the multi- 
plier under the ones of the multiplicand, I multiply first by 7 
ones, next by 4 tens or 40, and then — as there are no hundreds 
— ^by 2 thousands or 2,000, and write the first figure of each par- 
tial product imder the figure of the multiplier used to obtain it. 

I then add the partial products, and obtain 27,691,816, the re- 
quired product. 

Problems. 



A. i 



1 


2 


3 


4 


5 


74 


281 


2,976 


426 


4,306 


23 


54 

7 


81 


315 
9 


^ 284 


6 


8 


10 


13,008 


50,028 


4,765 


29,872 


8,009 


472 


974 


807 


5,008 


6,003 



a. Multiplying any number by pi'oduces 0, 

b. Multiplying by any number produces 0. 

11. Wliat is the product of 58 times 157 ? 

12. 73 X 593 = how many ? Multiply 17,248 by 9,005. 

13. What is the product of 4,293 multiplied by 2,726 ? 

14. 308 times 203 times 69 yards are how many yards ? 

16. A load of 74 bushels of oats, weighing 32 ^ouiida t<^ 
the hushel, weighs how many pownda'^ 
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16. In a barrel containing 87 dozens of eggs, are how 
many eggs ? 

17\ A lioe factory that makes 1,396 hoes per week, 
makes how many hoes in a year, or 52 weeks ? 

18, A certain daily newspaper oflSce uses 217 reams of 
paper per day. How many reams does it use in the 308 
business days of a year ? 

19, If one mile of telegraph wire weighs 489 pounds, 
what will be the weight of the wire for a line of telegraph 
138 miles long ? 

JB i ^ i i 1 

$31,075 $310.'75 $50.44 $243.75 $1,274.09 
36^ 36^ 705 215 8,047 

6. A wholesale dealer sold 80 watches, at $75 each. 
How much did he receive for them ? 

7. The yearly wages of 307 men in a coal mine are 
$736 each. What is the amount of their wages for the 
year? 

8. What is the value of 132 ounces of gold, at $16 an 
ounce ? 

9. One year the repairs on a canal 203 miles long, cost 
$382.75 per mile. What was the total expense % 

10. What is the value of the 735 horses of a city horse- 
car line, at $149 each ? 

11. One week a butcher bought 356 lambs, at $3.56 a 
head. How much did they cost him ? 

12. At $ .18 a gallon, what is the cost of a barrel of 
kerosene containing 42 gallons ? 

JS. How much will 28 bushels of turnip cost, at $ .31 
^ bushel? 
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How much must I pay • 

111,. For 369 pounds of wool, @ $ .64 ? 

15. For 32 yards of body-Brussels carpeting, @ $2.19 ? 

16. For 23 rolls of paper-liangings, @ $ .27 ? 

17. A milkman sells 219 quarts a day, at % .05 a quart< 
How much do his sales amount to in a year ? 

Case IY. Each factor a digit or digits, with a ci« 
pher or ciphers on the right. 

Oral Work. — 81, Ao Find the cost 

1. Of a turkey that weighs 10 pounds, at $ .20 a pound. 

^. Of 50 pounds of sugar, at % .10 a pound. 

S. Of 30 pounds of chickens, at $ .20 a pound. 

^. Of 20 pounds of salmon, at $ .30. 

5. Of 30 barrels of apples, at 150 cents, or $1.50. 

6. Of 200 acres of land, at $10. At $20. At $50. 

7. A barrel of pork weighs 200 pounds. What is the 
weight of 3 barrels % Of 30 barrels ? Of 300 barrels ? 

8. There are 160 acres in a quarter-section of govern- 
ment land. How many acres are in 4 quarter-sections? 
In 40 quarter-sections ? 

9. How many pounds of butter are there in 40 fifty- 
pound tubs ? In 400 fifty-pound tubs ? 

10. One year a grocer sold 80 thirty-pound tin cans of 
maple sugar. How many pounds of sugar did he sell ? 

JB. How many are What is the product 

1. 3 times. 20 windows ? ^. Of 3 times 20, or 20 times 3 ? 

3. 10 times 3 times 20 boards? ^. Of 30 times 20 ? 

5. 4 times 200 bricks? ^. Of 4 times 200, or 200 

7. 10 times 4 times 200 sliin- times 4? 

gles ? S. Of 40 and 200 \ 

9. 100 times 3 times 50 rails ? 10. Of 50 axvi ^Q^\ 
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How many ciphers are on the right of both factors, and 
how many are on the right of the product 



11. In questions 1 and 2 ? 

12. In questions 3 and 4 ? 



IS. In questions 5 and 6 ? 
IJf.. In questions 7 and 8 ? 
15. In questions 9 and 10 ? 

89. Principle IV. There are at least as many ciphers 
on the right of a product^ as there a/re on the right of tJie 
factors which produce it. 



Written Work.— Ex. Multiply Y,200 by 160. 

Explanation. — Writing the factors with the 
right-hand digit of the multiplier under the 
right-hand digit of the multiplicand, I mul- 
tiply the 72 hundreds of the multiplicand 
hy the 16 tens of the multiplier, and obtain 
1,152. To this I annex three ciphers — one 
for the cipher on the right of tht multi- 
plier, and two for the two ciphers on the 
right of the multiplicand. 

The result, 1,152,000, is the required product. 



Process. 

7, £00 
160 

i32 

72 

1,152,000 



168 

2400 

6 

480 
7000 



2 

1,760 
39 



Problems. 

3 4 

270 1,920 



960 



9906432 
789600 



650,000 

8 

4893700 
536000 



428,000 
720 

9 

596802 
307020 



10. One month a rolling-mill made 5,800 bars of rail- 
road iron, each bar weighing 402 pounds. How much did 
the whole weigh ? 

J J, At the rate of 1,400 words an hour, how many 
n^ords can be sent over a telegraph \me m SO hours ? 
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12, How much will a yearly salary of $1,700 amount 
to in 12 years ? 

13, How much will it cost to fence 800 miles of rail- 
road, at $150 a mile ? 

H,. If a rope-maker can spin 19,240 feet of rope in a 
week, how many feet can he spin in 50 weeks ? 

15. A barge was loaded with 600 bales of hay, weighing 
290 pounds each. What was the weight of the load ? 

16. How many grape-vines wiU be required for a vine- 
yard of 40 acres, allowing 1,280 vines to the acre ? 

17. A nursery-man sold 2,800 young apple-trees, at $ .17 
apiece. How much did he receive for them ? 

18. How much will 50 bushels of peaches cost, at $2.50 
a bushel ? 

19. How much must be paid for transporting 450 tons 
of freight from New York to St. Louis, at $27.50 a ton ? 

W. In a barrel of beef are 200 pounds. How many 
pounds are there in 37 barrels ? 

21. A planter raised 94 acres of cotton, which yielded 
460 pounds to the acre. What was the total yield ? 

22. In a ream of paper are 480 sheets. How many 
sheets are there in 260 reams ? 

23. Eequired the cost of building a line of telegraph 
680 miles long, at $1,250 a mile. 

2Jf,. A manufacturer of reapers and mowers sold in one 
year 2,500 machines, at $130 each. How much did he 
receive for them ? 

25. The factors are three hundred ninety-seven thou- 
sand five hundred, and nine thousand eight k\L\\d3:^<l* 
What 28 the product ? 
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83. Rules for Multiplication of Inteoebs. 

I. The multiplier a digit. 

1. Write the multiplier under the ones of the multi- 
pliccmd. 

2. Beginning at the rights multiply the units of each 
order in the multiplicand hy the multiplier; in the prod- 
uct write the ones of each result^ amd add the tens to the 
next result. 

II. The multiplier a digit, with a cipher or ciphers 

on the right. 

1. Write the factors — tJie digit of the multiplier under 
the ones of the multiplicand, 

2. Multiply the multiplicamd hy the digit of the multi- 
plier^ ami- to the product a/nnex the ciphers. 

When the digit w 1 — i.e., when the multiplier is 10, 100, 1,000, etc., 
-—perform the process mentaUy. 

III. The multiplier two or more digits. 

1. Write the multiplier under the multiplica/nd — ones 
under ones^ tens under tens^ and so on, 

2. Beginning at the rights multiply the multiplicand 
hy the ones^ tens^ hundreds^ etc., of the multiplier, place 
the right-ha/)id figure of each partial product under the 
figure of the m/altiplier used to obtmn it, a/nd add the 
partial products. 

IV. Each feictor a digit or digits, with a cipher or 
ciphers on the right. 

1. Write the factors — the right-ham>d digit of the multi- 
plier under tJie right-hand digit of the multiplicand. 

2. Omitting the ciphers on the right of the factors, mul- 
/dp2y as in Case III ; and to the product thus obtained 
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A. L 2 

1,026,348 1,327 

6 246 



64 68,000 

70,000 73 



Peoblems. 




3 


4 


5 


2,076 


175,941 


9,654 


382 


400,000 


21,800 


8 


9 


10 


49,600 


1,850 


63,276 


400 


63,000 


6,002 



Ex. Multiply 654 by 9. 

Process. Making the Computation. 

65Ji, 9 4'8 are 86; write 6 (add 8). 

g 9 5's and 3 are 48; write 8 (add 4). 

9 6's and 4 are 58; write 58. 

6^886 Result, 5,886. 

11. An excursion train of 9 cars has 84 passengers in 
each car. How many passengers are on the train ? 

1^, Every mile of a road 4 rods wide contains 8 acres. 
How many acres are there in 168 miles of such a road ? 

13. If 290 pounds of cheese are made from the milk of 
one cow, how many pounds can be made from the milk 
of 470 cows ? 

IJf,. If a miller grinds 1 50 barrels of flour in a day, how 
many barrels will he grind in 56 days ? 

15. How many tons of iron will be required for 359 
miles of railroad, at 97 tons to the mile ? 

16. How much will 282 street-cars cost, at $825 each ? 

17. One season a steamboat on the Hudson made 234 
trips, and the average number of persons carried per trip 
was 108. How many persons did the boat carry during 
the season? 

18. How many feet of lumber can b^ ^\3i\* •ttQ'a\.\?5i^^ 
logSy each log making 642 feet? 
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Oral Work. — B. L Ten kits of mackerel of twenty- 
five pounds each are how many pounds ? One hundred 
kits are how many pounds ? 

S. A furrier sold 4 muffs at $30 apiece. How much 
did he receive for them ? 

3. How much must I pay for 5 pounds of beefsteak, at 
16 cents a pound ? 

-4. How many pounds of butter are there in 3 four-gal- 
lon jars of 32 pounds each ? 

5. How many miles will a steamboat run in 24 hours, 
if she runs 8 miles an hour ? 

6. How much will 40 silk hats cost, at $6 apiece ? 

7. Six spoons are a set. How many spoons are seventy- 
five sets ? 

8. What is the cost of 20 paper-weights, at $ .60 each ? 

Written Work. — C. Multiply 



1, 7,945 and 70,087 by 7. 

2. 4,670 and 37,500 by 40. 



S. 4,386 by 9 ; by 800 ; by 3,764. 
i. 89,760 by 787 ; by 20,960. 



5 6 7 8 



Multiplicands, 6,597 892,367 84,720 967,008 

Multipliers, 9 1,000 326,000 30,854 

Find the product of the factors 



9. 3,156, 592, and 8. 

10. $5,120, 786, and 25. 

11, 98, $1.63, 39, and 9. 



12, 47, 3,400, and $697.48. 

13. 90,876, 3,008, 90, and 45. 
H. $897.28, 600, 17, 36, and 24. 

15. If 245 pounds of charcoal are used in making 1 
ton of gunpowder, how many pounds are used in making 
1,056 tons ? 

16. A common clock strikes 156 times every day. How 
many times does it strike in a year ? 

yz A hotel keeper bought 23 barrels of eggs, each bar- 
rel contBining 83 dozen. How many egga didlia buy ? 
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18. A mail agent made 225 round trips each year for 
13 years, over a railroad 108 miles long. How many 
miles did he travel ? 

19. 24 sheets of paper are a quire, and 20 quires are a 
ream. How many sheets are there in 45 reams ? 

W. How many buttons are there in 7 dozen packages, 
each package containing 10 cards, and each card 3 dozen 
buttons % 

21. A shoe dealer bought 45 cases of ladies' French kid 
boots, each case containing 12 pairs, at $3 a pair. What 
was the amount of the purchase ? 

22. A Pennsylvania oil well flowed 237 days, at the rate 
of 345 barrels of oil per day. How much oil did it yield ? 

23. A manufacturer sold 319 sets of chairs, at $ .65 
apiece. How much did he receive for them ? 

Note. — ^For oviUines of multiplication for review, see page 370. 

Review Problems. 

Oral Work. — 1. A man built a fence in 10 days, build- 
ing 32 rods each day. What was the length of the fence ? 

2. How far will an express train run in 9 hours, run- 
ning 34 mnes an hour ? 

3. A steamboat plies between two places that are 50 
miles apart. How many miles does she run in 12 trips ? 

4. If a house rents for $60 a month, how much does 
the rent amount to in 10 months ? 

6. A merchant bought 5 pieces of cambric, of 44 yards 
each, at 10 cents a yard. How much did it cost hin\ ? 

6. A fruit dealer bought 20 crates of peaches for $48, 
and sold them at $3 a crate. How much was his gain ? 

7. Mabel bought 10 yards of calico at 13 cents a yard, 
and 8 yards of ribbon at 20 cents a yard. How much did 
her purehaseB amount to ? 



72 SECOND BOOK IN ARITHMETIC. 

8. 8 fields, of 80 acres each, contain how many acres ? 

9. In a flouring mill are 8 pairs of millstones, and each 
pair will grind 100 bushels of wheat per day. How many 
bushels of grain can the mill grind in a week ? 

10, A hatter bought 8 silk hats for $40, and sold them 
at $6 apiece. How much did he gain? 

Written Work. — 1. How many square miles are there 
in 25 townships of 36 square miles each ? 

2, In a factory are 10 lines of shafting; one of them 
weighs 882 pounds, and the other 9 weigh 462 pounds 
each. What is their total weight ? 

3, If you have $127 when you are 16 years old, and 
you save $39 each year until you are 21, how much mon- 
ey will you then have ? 

4.. A book-keeper's wages are $56 a month, and his 
expenses for a year, or 12 months, are $608. How much 
does he save in a year ? 

5. A Government surveyor receives $150 a month, 
and expends $68. How much does he save in a year? 

6. How many pickets will be required for the fence 
that encloses a lot 198 feet long, and 143 feet wide, allow- 
ing 3 pickets to the foot ? 

7. How much must I pay for 25 thousand feet of wal- 
nut lumber, at $41.81 per thousand? 

8. At $6 per week, how much will 36 boarders pay 
for board in one year, or 52 weeks ? 

9. A stock train consists of 17 cars, each car contain- 
ing 179 sheep. How much do all the sheep weigh, their 
average weight being 95 pounds ? 

10. A merchant bought 37 cases of prints, each case 
containing 12 pieces of 42 yards each. How many yards 
of print did he buy ? 
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11. If I buy 40 horses at $120 each^ and sell all of 
them for $5,000, how much do I gain ? 

12. A fanner raised 2 fields of potatoes. The first 
field, of 5 acres, yielded 102 bushels to the acre ; and the 
second field, of 8 acres, yielded 119 bushels to the acre. 
How many bushels of potatoes did he raise ? 

13. A manufacturer pays 125 workmen $39 a month 
each. How much do their wages amount to in a year ? 

H.. A farmer who raised 1,221 bushels of oats, kept 85 
bushels for seed, and enough to winter 9 horses, allowing 
50 bushels to each horse, and sold the balance. How 
many bushels did he sell ? 

15. Of 5 hogsheads of sugar, billed at 1,125 pounds 
each, the first was 72 pounds short, the second 56 pounds, 
the third 38 pounds, the fourth 112 pounds, and the fifth 
47 pounds. How many pounds were in the 5 hogsheads ? 

16. A merchant bought 24 sets of crockery of 45 pieces 
each, 29 sets of 37 pieces each, and 36 sets of 80 pieces 
each. How many sets did he buy ? How many pieces ? 

17. A drover bought 69 cattle, at $28.75 a head. He 
sold 27 of them, at $37.75 a head ; and the remainder, at 
$36.50 a head. Did he gain or lose, and how much ? 

18. A provision dealer bought 806 barrels of fish, at 
$16.50 a barrel; and sold the lot at $1,847 more than 
cost. How much did he receive for it ? 

19. An agent sold 3 farms. For the first he received 
$675, for the second twice as much as for the first, and 
for the third 4 times ajs much as for the first and second. 
How much did he receive for the second? For the 
third ? For the 3 farms ? 

NoTB. — Teachers who prefer that decimals should be studied in connec- 
lion with integers, will now require their pupils to study multiplication 
of decimals, pages 126-1291 

D 
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DIVISION. 

Oro? Work. — 84. How many How many times 
1. Are 2 - 2 ? ^. Can 2 be taken from 2 f 

S. Are 4— 2—2 ? 4. Can 2 be taken from 4 ? 

5. Are 6—2—2 — 2? 6. Can 2 be taken from 6! 

7. Are 8—2—2—2 — 2? S. Can 2 be taken from 8? 

9, 4 is bow many 2*8 ? How many times 2 ? 

i^. 6 is how many 2's ? How many times 2 ? 

11, 8 is bow many 2's ? How many times 2 ? 

i^. How many times is 2 contained in 4 ? In 6 ? In 8 ? 

SS» To divide a number is to separate it into equal 
parts. 

When any number is divided 

Into 1/wo equal parts, one of the parts is one half of the 
number ; 

Into three equal parts, one of the parts is one third of 
the number ; 

luUifov/r equal parts, one of the parts is onefovHh of 
the number ; 

Into^^ equal parts, one of the parts is one fifth of the 
number ; 

Into six equal parts, one of the parts is one sixth of the 
number ; and so on. 

Divide 

i. 2 into 2 equal parts. 

2, 4 into 2 equal parts. 
S, 6 into 2 equal parts. 
^. 8 into 2 equal parts. 

3, B into 3 equal parts. 
^ 1^ into 3 equal parts. 



7. 21 into 3 equal parts. 
S. 8 into 4 equal parts. 
9. 24 into 4 equal parts. 

10, 15 into 5 equal parts. 

11. 40 into 5 equal parts. 
I^. 4^ luW 6 equal parts. 
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86* The equal parts into which any number is divided, 
are commonly called frdctional parts^ or fractions. . 

Haly^ thirds, fourths, and fifths are written 



1 



i 

3 



3 



1 

4 



4 



£ 

4 



i 
6 



£ 
6 



£ 
5 



4 
6 



a. To find one half of a namber : — Divide the number hy ^, 
&• To find one third of a namber : — Divide the number by 3, 
c. To find one fourth of a namber : — Divide the number by J^ 
d* To find one fifth of a namber : — Divide the number by 5. 

How much is 

5. 1 third of 21 f 

6. 1 fourth of 8 ? 

7. 1 fourth of 24! 

8. 1 fifth of 16? 



1. 1 half of ^ ? 
^. 1 half of 4? 
3. 1 half of 8? 
^ 1 third of 3f 



9. iof 6? 

10. I of 12? 

11. I of 16? 
i^. I of 40? 



13. ^of 64? 

14. I of 80? 

15. Jof 72? 

16. }of 42? 



S7. A* 1. When 2 quarts of milk cost 12 cents, how 
much does 1 quart cost ? 

1 quart costs 1 half aa much aa 2 quazt^ and 1 lialf of 12 
oenta ia 6 centa. 

^. 2 pounds of crackers cost 16 cents. How much does 
1 pound cost ? 

3. I paid $12 for 6 barrels of potatoes. What was the 
price per barrel ? 

J^. If a steam-engine in a factory bums 27 tons of coal 
in 3 days, how many tons does it bum in 1-day ? 

5. In a garden are 20 trees in 4 equal rows. How many 
trees are in each row ? 

6. If I feed my chickens 1 bushel, or 32 quarts, of com 
in 4 days, how many quarts will I feed them in a day ? 

7. If I divide 25 almonds equally among 5 children, 
how many almonds shall I give to eacYi eY^Wi 
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S» 1. At 2 cents apiece, how many peaches can I buy 
for 8 cents ? 

Fir$t Solution, — ^At 2 oenta apiece, I can bay as many peaches 
for 8 cents as the times 2 cents can be taken from 8 cents. 2 
cents from 8 cents leave 6 cents, 2 cents from 6 cents leave 4 
cents, 2 cents from 4 cents leave 2 cents, and 2 cents from 2 
cents leave 0. £Unce 2 cents can be taken from 8 cents 4 times, 
I can buy 4 peaches. Or, 

Second Solution. — ^At 1 cent apiece, for 8 cents I can buy 8 
peaches; and at 2 cents apiece, for 8 cents I can bay 1 half 
of 8 peaches, -which is 4 peaches. 

S. How many boys' snits can be made from 18 yards of 
cloth, allowing 3 yards for a suit ? 

3. How many days will 20 pounds of flour last a family 
that uses 4 pounds a day ? 

4^ How much shall I receive for 24 pairs of hose, at the 
rate of 4 pairs for a dollar ? 

5. If I drive my horse 6 miles an hour, how many hours 
will it take me to drive him 15 miles ? 

88, Division is the process of separating a number 
into equal parts. 

a* The number to be separated into equal parts is the dividend* 

b. The number that expresses how many equal parts the dividend 

is to be 8^)arated into, is the divisor^ 

c. The number obtained by dividing is the quotientm 

When the numbers to be used for dividend and divisor are 
like numbers, the process of division is a short method 
of subtraction. 

EXEBOISES. 

A* 1, The dividend is 54 and the divisor is 6. What 
is the quotient ? 

^. What is the quotient of 63 divided by 7 ? 
3, li 32 yards of carpeting be divided into breadths of 6 
j^ards each, bow many yards will there be of the renmant ? 
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^. 56 loaves of bread are how many times 8 loaves t 

6, How many times can you take 5 cents from 38 
cents, and how many cents will remain ? 

6, Divide $40 into 8 equal parts. 

7, Which number is the dividend, which the divisor, 
and which the quotient, in exercise 2 ? In exercise 4 ? In 
exercise 6 ? 

8. In which of the exercises 1-6 is there no remainder! 

9. What kind of a number is the quotient, in exercise 
2 ? In exercise 4 ? In exercise 6 ? 



B. Divide by 2 

every second number 

i. From 2 to 20. 
2. From 20 to 2. 

Tbas, 2 In 2 once, 2 In 4 2 
timefl^ and so on. 

2 In 20 10 timeflk 2 in 18 9 
tlmefl^ and so on. 

Divide by 3 
everjr third number 

5. From 3 to 30. 

6. From 30 to 3. 



Divide into 2 equal parts 
every second number 

3, From 2 to 20. 
i. From 20 to 2. 

Thns, 1 half of 2 is 1, 1 balf 
of 4 is 2, and so on. 

1 half of 20 is 10, 1 half of 
18 is 9, and so on. 

Divide into 3 equal parts 
every third number 

7. From 3 to 30. 

8. From 30 to 3. 



89, The sign of division is a short horizontal line 
with a dot above, and a dot below it, -J-. It is read di- 
vided by. 

Division is also expressed by writing the dividend above, 
and the divisor below, a horizontal line. 

72 
72 -f- 6 and -r- are each read "72 divided by 6." 

D 



Bead 
1. 99-^-9=11 
J^. 567 -h 81 = 1 



3. $513-r3=$l7l j ^ 315_ 
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Written Work* — A. Ufie the proper sign, and write 

i. The quotient of 18 divided by 3 is 6. 

S. 1 fourth of 60 quarts is 15 quarts. 

3. 42 divided by 6 equals 7. 

j^. $11.25 divided by 5 equals $2.25. 

5. 78 bushels divided by 6 equals 13 bushels. 

6. Dividend, 120 ; divisor, 12 ; quotient, 10. 

jB. Copy and complete 

i. 36-h9= S. 45 roe1ons-T-5 = melons 

^.66-5-8= 6. 36 pear8-5-4 = pears 

3. 42-5-6= 7. 36 apple8-!-4 — apples 

4. 70-5-7= 8. 72 cherries-r8= cherries 

Orta Work.— 90. A. Divide 

by 4 every fourth number 

1, From 4 to 40. 



9. $80-^4=$ 

10. $.40-5-5=$ 

11. $1.60-i-3=$ 

12. $12.40-T-2=J 



2. From 40 to 4. 

Divide by 5 

every fifth number 

5. From 6 to 50. 

6. From 60 to 6. 

Divide by 6 

every sixth number 

9. From 6 to 60. 
10. From 60 to 6. 



Divide into 4 equal parts 

every fourth number 

3. From 4 to 40. 

4- From 40 to 4. 

Divide into 6 equal parts 
every fifth nimiber 

7. From 6 to 60. 

8. From 60 to 6. 

Divide into 6 equal parts 
every sixth number 

11. From 6 to 60. 

12. From 60 to 6. 



JB. I divided, equally, 12 plums between 2 girls, 12 pears 
among 3 girls, 12 peaches among 4 boys, and 12 apples 
among 6 boys. 

1. Each girl had what part of the 12 plums? Of the 
12 pears? 

2. Each girl had how many plums ? How many pears ? 

3. Each boy had what part of the 12 peaches ? Of the 
2 ajjples? 
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^. Each boy had how many peaches? How many apples! 

5. K 9 curtains cost $36, what part of $36 does 1 cur- 
iam cost ? How many dollars does 1 curtain cost ? 

6. One seventh of a farm of 70 acres is woodland. 
How many acres are woodland ? 

7. Five boys gathered forty quarts of chestnuts, which 
they shared equally. How many quarts had each boy ? 

8. How many hours must a man work each day, to do 
80 hours' work in 8 days ? In 10 days ? 

9. $ .45 for 9 quarts of currants is how much a quart I 

10. $56 for 8 weeks' board is how much a week ? How 
much a day? 

11, 100 bushels of wheat from 10 acres are how many 
bushels to the acre ? 

91. A* Co^jy complete, learn, and recite the 

Table of Pbimaby Combinations in Division. 
2 



2= 

3—3= 
4-1-2 = 
4-^-4 = 
6-s-6 = 
6-^-2 = 
6-f.8 = 
6h-6= 

8-f.2 = 
8-T-4 = 
8-=-8= 
9h-3 = 
9-5-9 = 
10-f.2 = 



10. 



5 = 



12-5-2 = 
12-^6 = 



12-^3 = 
12-5-4= 



14 



14-^7 = 
16-5-3 = 
16-5-6 = 
16-5-2 = 
16^8= 



16 



18. 



20. 
20 



2 = 



4 = 



18-5-2 = 
18-i-9 = 



3 = 



18-i-6 = 



4 = 

5 = 



21-5-3 = 
21-5-7 = 
24-5-3 = 



24-7-8= 
24-5-4= 
24-f-6 = 
25-^5 = 
27-5-3 = 
27^9= 
28-^4 = 
28-i-7 = 
30-5-5 = 
30-5-6 = 
32-^4 = 
32^8 = 
35-5-6 = 
35-5-7 = 
36-5-4 = 
36-r9 = 
36-7-6 = 
40-5-6 = 



40-5-8 = 
42-5-6= 
42-5-7 = 
46^6 = 
46-5-9= 
48-5-6 = 
48-7-8 = 
49-7-7 = 
64-5-6= 
64-5-9 = 
66-5-7 = 
66-5-8 = 
63-f.7 = 
63.7-9= 
64-5-8= 
72^8= 
72-5-9= 
81-5-9= 
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JB. Copy, complete, learn, and recite the 

Table of Equal Parts. 



1 of 2 is 


^ of 12 is 


^ of 24 is 


1 of 40 is 


i of 3 is 


\ of 12 is 


\ of 24 is 


\ of 42 is 


\ oi 4 is 


\ of 14 is 


1 of 24 is 


\ of 42 is 


J of 4 is 


\ of 14 is 


1 of 25 is 


\ of 45 is 


\oi 5 is 


^ oilb is 


i of 27 is 


\ of 45 is 


^ of 6 is 


\ of 15 is 


i of 27 is 


( of 48 is 


1 of 6 is 


\ of 16 is 


} of 28 is 


\ of 48 is 


^ of 6 is 


\ of 16 is 


1 of 28 is 


\ of 49 is 


\oi 7 is 


\ of 16 is 


j of 30 is 


j of 54 is 


^ of 8 is 


1 of 18 is 


I of 30 is 


^ of 54 is 


(of 8 is 


|of 18 is 


1 of 32 is 


\ of 56 is 


-^ of 8 is 


\ of 18 is 


i of 32 is 


\ of 56 is 


\oi 9 is 


\ of 18 is 


1 of 35 is 


\ of 63 is 


i^ of 9 is 


\ of 20 is 


\ of 35 is 


i of 63 is 


j^ of 10 is 


\ of 20 is 


i of 36 is 


\ of 64 is 


\ of 10 is 


|of 21 is 


\ of 36 is 


i of 72 is 


I of 12 is 


1 of 21 is 


i of 36 is 


\ of 72 is 


\ of 12 is 


i of 24 is 


\ of 40 is 


\ of 81 is 



Divide by 7 
every seventh nximber 

1. From 7 to 70. 

2. From 70 to 7. 

Divide by 8 

every eighth number 

5. From 8 to 80. 

6. From 80 to 8. 

Divide by 9 

every ninth number 
9. From '9 to 90. 
10. From 90 to 9. 



Divide into 7 equal parts 
every seventh number 

3. From 7 to 70. 

4. From 70 to 7. 

Divide into 8 equal parts 
every eighth number 

7. From 8 to 80. 

8. From 80 to 8. 

Divide into 9 equal parts 
every ninth number 

11. From 9 to 90. 

12. From 90 to 9. 
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OS. ExERasES IK Division at Sight. 

2) 6 12 18 t — — ^ 8 U 20 

3) 9 15 21 £ i£ 1^ £1 3 30 27 
4)16 8 40 12 24322036 428 
6)45 15 35 40 10 20 60 30 25 6 
6)24 30 42 3648126418 55? 
7)56 28 49 21 70 36 42 1 ^ }^ 
8)80 48 16 563240247264 8 
9)72 36 54 9 63 81 45 27 18 90 

NoTB.— The preceding exercises are to be written upon the board, and 
used in class drill daily, until every pupil can give, at sight, the result in 
any one of the exercises. 

ChroCl Warh. — 04U -4. 1* How many five-dollar bills 
will pay for a cow that costs forty dollars ? 

^. At the rate of 4 quarts an hour, in how many hours 
will a boy pick 32 quarts of strawberries ? 40 quarts ? 

3, Last winter Eliza atteaaied school 50 days — 5 days 
each week. How many weeks did she attend school ? 

A, A carpenter built a house in 54 days. How many 
weekswJTeinbnildingit? 

6. When rice is 7 cents a pound, how many pounds can 
be bought for 35 cents ? 

6. At the rate of 9 plums for a cent, how much must I 
pay for 36 plums ? For 54 plums ? 

S. 1. $80 for 10 stoves is how much for 1 stove t 
S. 70 cents for 7 slates is how much for 1 slate ? 

Da 
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3. A blacksmith used 32 nails in setting 8 horseshoes. 
How many nails did he use for each shoe ? 

4^. In an orchard are 90 peach-trees in 9 equal rows. 
How many trees are there in a row ? 

5. A woman bought a sewing-machine for $36, and paid 
for it in 6 equal payments. How much was each payment ? 

6. One man can do a certain piece of work in 45 days. 
In how many days can 5 men do the same work ? 

9tS. Factor or Division Table. 



4 
6 
8 
9 
10 



s 2 times 2. 

is 3 times 2, or 2 times 3. 
is 4 times 2, or 2 times 4. 
is 3 times 3. 
is 5 times 2, or 2 times 5. 



12 is 

14 
15 
16 

18 



20 



24 is 



?8 
30 



s 



j 6 times 2, or 2 times 6 ; 

( 4 times 3, or 3 times 4. 
is 7 times 2, or 2 times 7. 
is 5 times 3, or 3 times 5. 
s 8 times 2, or 2 times 8, or 
4 times 4. 

j 9 times 2, or 2 times 9 ; 

( 6 times 3, or .3 times 6. 
. j 10 times 2, or 2 times 10 ; 

( 6 times 4, or 4 times 5. 
21 is 7 times 3, or 3 times 7. 

{8 times 3, or 3 timefc 8 ; 
6 times 4, or 4 times 6. 
^5 is 6 times 5. 
p7 is 9 times 3, or 3 times 9. 
s 7 times 4, or 4 times 7. 
(10 times 3, or 3 times 10 ; 
( 6 times 5, or 5 times 6. 



s 



40 



32 is 8 times 4, or 4 times 8. 

35 is 7 times 5, or 5 times 7. 

36 is 9 times 4, or 4 times 9, or 
6 times 6. 
. j 10 tiroes 4,or 4 times 10; 

( 8 times 5, or 5 times 8. 
42 is 6 times 7, or 7 times 6. 
45 is 9 times 5, or 5 times 9. 

48 is 8 times 6, or 6 times 8. 

49 is 7 times 7. 

50 is 10 times 5, or 5 times 10. 
54 is 9 times 6, or 6 times 9. 
56 is 8 times 7, or 7 times 8. 
60 is 10 times 6, or 6 times la 
6d ffi 9 times 7, or 7 times 9. 
64 is 8 times 8. 

70 is 10 times 7, or 7 times 10. 
72 is 9 times 8, or 8 times 9. 

80 is 10 times 8, or 8 times 10. 

81 is 9 times 9. 

90 is 10 times 9, or 9 times 10. 
100 is 10 times 10. 



Note.— The nnmbers in tbis table are to be written upon the board, and 
need in class drill'daily, nntil every papil can give, at sight, the fiMstors of 
any nnmbfer in the table. 
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1. Divide 72 feet by 9 feet. 

1 foot 1b contained in 72 feet 72 times ; and 9 feet are oon* 
tained in 72 feet 1 ninth of 72 timea^ wliioh is 8 times. 



Divide 

2, 32 nails by 4 nails. 
S. 90 trees by 10 trees. 
Jh 45 days by 9 days. 

5. $36 by $6. 

6. 70 by" 7. 



I Find 

7. 1 seventh of 35 cents. 

8. 1 fifth of 30 quarts. 

9. 1 fourth of 40 pounds. 

10, 1 eighth of $40. 

11. 1 tenth of 80. 



m. In which of the preceding exercises are the quo- 
tients abstract numbers ? 

13. In which are the quotients concrete numbers ? 

Pbinciple I. The dwidend and qtwtient a/re ahoa/ya 
like numhers. 

The divisor must always be regarded as an abstract number. 
What is the quotient of 



14. $36 divided by $4 ? 

15. $120 divided by $30? 

16. $.76 divided by $.15? 

17. 150 cents divided by 26 cents? 



18. $5 divided by $ .20 ? 

19. $25 divided by $.60? 

20. $2.40 divided by $ .08 ? 

21. $12.50 divided by $1.25? 



If the given divisor is cents, and the dividend dollars, or dol- 
lars and cents, reduce the dividend to cents before dividing. 

Case I. The divisor ending with a di^rit. 

96. A* 1. A boy earned 80 cents in 4 days. How 
much did he earn in 1 day ? 

In one day he earned 1 fouith as much as in four days; and 
1 fourth of 80 cents is 20 cents. 

2. $90 for 3 cows is how much for 1 cow ? 

3. 120 hours of work in 10 days is how many hours 
per day ? 

4. 128 cents for 4 ducks is how much for 1 duck ? 
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6. A farmer received $140 for wood, at $7 a cord. How 

many cords did he sell ? 

At $1 a ooxd, for $140 he would sell 140 oords ; and at $7 a 
oord, for $140 he sold 1 seventh of 140 cords, which is 20 cord*. 

6. If a factory girl can weave 180 yards of carpeting in 
6 days, how many yards can she weave in a day ? 

7. A teacher paid $3.60 for writing-books, at $.09 
apiece. How many books did she buy ? 

8. How many suits of clothes can be made fron\ 84 
yards of cloth, allowing 4 yards to a suit ? 

9. A farm of 405 acres is to be divided equally among 
5 heirs. How many acres will each heir receive ? 

JB. 1. If a boy can gather 96 bushels of apples in 6 
days, how many bushels can he gather in 1 day ? 

He can gather 1 sixth as many bnshels in one day as in six 
days ; i. 6., 1 sixth of 96 bushels. 

96 bushels are 60 bushels plus 36 bushels; 1 sixth of 60 
bushels is 10 bushels; 1 sixth of 36 bushels is 6 bushels; and 
10 bushels plus 6 bushels are 16 bushel& 

^. A merchant sold 144 spoons in sets of 6 spoons each. 
How many sets of spoons did he sell ? 

3. How many cars will be required to transport 280 
tons of coal, at 8 tons to the car? 

Jf,. A farmer put up 272 gallons of cider in 8 casks. 
How many gallons did he put into each cask ? 

6. A gardener received $4.95 for radishes, at $ .05 a 
bunch. How many bunches did he sell ? 

6. $276 for 4 acres is how much for 1 acre ? 

7. A printer uses 8 sheets of paper in making a book 
of 384 pages. How many pages of the book does 1 sheet 
make? 

8. If 9 pounds of crushed sugar cost $1.35, how much 
does 1 pound cost ? 
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9. 184 yards for 8 silk dresses is how many yards for 
1 dress ? 

10. 1,080 bushels of oats from 20 acres is how many 
bushels from an acre ? 

C. 1. 1 fourth of 80, plus 1 fourth of 8 is 1 fourth of 

what number ? 

^. 60 divided by 3, plus 9 divided by 3 equals what 

number divided by 3 ? 

•5. \ of 140, plus \ of 28 equals \ of what number % 
4^ 80 H- 8, plus 48 H- 8 equals what number divided by 8 ? 

Into what two parts will you separate the dividend, 



5. In finding J of 180? 

6. I of $2.22 ? 

7. 1 of 168 pails? 

8. i of 384 brooms ? 



9. In dividing 130 by 2? 

10. $276 by $6? 

11. 864 yards by 9 yards ? 

12. 546 pens by 1 pens ? 



2). What is each pai*tial dividend, and what each re- 
mainder, in dividing 



1. 215 soldiers into 8 squads? 

2. $4.32 into 5 equal parts? 



3. 531 acres by 6 acres? 

4. 372 pounds by 9 pounds? 



In problem 1, of what order of units is 



5. The first partial dividend ? 

6. The first quotient ? 

7. The first remainder ? 



8. The second partial dividend ? 

9. The second quotient ? 
10. The second remainder ? 

NoTE.~A8k Bimllar qaestions on each of the problems 2, 3, 4. 

When a quotient contains two or more orders of units, the part of 
the dividend used to obtain the units of any order is a par^ 
Hal dividend* 

WrUten Work.— 97. Ex. Divide 936 by 3. 

The divisor is commonly written at _, . oxo®/?,^, .,;. ^ 
♦1. !«** ^*^u^j»' 'ji ^ -xi- V -* Divisor, J ) i/ J O Dividend, 
the left of the dividend, with a short / 

vertical curve between them. 312 Quotient 

1 ?. ^ * 5 

3)696 $4:)$848 3 cent8)639 cents 5) 2,055 4) 1,648 
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6 7 8 9 

8) 1,648 2)840 papers 6) 1,260 bricks 7 ton8) 3,542 tons 

98. Ex. Divide 36,824 by 8. Fibst Pbocess. 

Explanation. — 1 eighth of 36 thou- 8^36^82 Jf,(J!f,fi 03 
sand, the first partial dividend, is 4 9 g 

thousand and a remainder; and I 

write 4 for the thousands of the quo- Jf, 8 

tient. 4 thousand times 8 are 82 thou- jLg 

oand, the part of 86 thousand divided ; 



82 thousand from 86 thousand leaves ^ 4- 

4 thousand, the part of 86 thousand ^ / 

undivided; and 4 thousand (=40 — 

hundred), plus the 8 hundred of the 

given dividend is 48 hundred, the g p^^ 

second partial dividend. 

1 eighth of 48 hundred is 6 hundred; * ) 36y8^4' 

and I write 6 for the hundreds of the A 603 

quotient. 6 hundred times 8 are 48 
hundred, the partial dividend used; 

and as hundreds remain undivided, the 2 tens of the given 
dividend is the third partial dividend. 

1 eighth of 2 tens is tens; and I write for the tens of the quo- 
tient. The 2 tens (= 20) imdivided, plus the 4 ones of the given 
dividend, is 24 ones, the fourth partial dividend. 

1 eighth of 24 is 8 ; and I write 8 for the ones of the quotient. 
8 times 8 are 24, the partial dividend used; and there is no 
remainder. 

The result, 4,608, is the required quotient. 

In the first process, the result of each step is written. This 
process is called limg division* 

In the second process, only the final result or quotient is writ- 
ten. This process is called short division* 

Long division may be used with any divisor, large or small; short 
division should be used whenever the divisor is expressed by 
one figure. 
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99. The Bteps, in finding the units of each order in a 
quotient, are 

1st, Dividing, to find the number of units. 

^. MvUiplying, to find the part of the dividend divided. 

M. Subtracting f to find the part of the dividend undivided. 

4Jth. Annexing to the remainder the imits of the next lower 
order of the dividend, to form the next partial dividend. 



Note. — In long division both divisor and J 

quotient may be written at the right of the 
dividend ; or the quotient may be written over 
the dividend, and the divisor at the left, as here 

shown (1,2). In 1 , the factors of each partial ^ Jl Ysg 

dividend used are brought near together, and 275 



ests 

60 



96 t7S 

JYg t6)B8t6 
60 



76 



no space is occupied at the left of the dividend. yl 75 

In 2, the place in which each figure of4he quo- — 7_6 

tient stands determines its local value. 

Problems. 

Solve the first 14 of the following problems by long 
division, and then by short division. 

1. If 4 tons of coal are used each day in an iron f ound- 
ery, how many days will 3,284 tons last ? 

5. How many days will it take a girl to braid 1,203 
straw hats, if she braids 3 hats each day ? 

3. A city fire department bought 3 fire-engines for 
$14,064. What was the cost of each ? 

4- Six men owning a coal bed, sold it to nine others for 
$39,150. How much did each seller receive, and how 
much did each buyer pay? 

6. If you buy a store for $3,624, and pay for it in 3 
equal yearly payments, how much will you pay each year ? 

6. A plantation of 1,845 acres was divided equally 
among 9 heirs. How many acres did each heir receive ? 

7. A business block of 7 stores cost $8,652. How much 
did each store cost ? 
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8. An iron founder received $12.55 for castings, at 
$ .05 a pound. How many poujads did he sell 'i 

9. An estate of $32,184 was shared equally among 4 
heirs. What was the share of One heir ? 

10. $4,627 is the cost of how many tons of coal, at $7 a 
ton? 

• At $1 a ton 14,627 is the cost of Process. 

4,627 tons; and at $7 a ton $4,6^7= 4^6^17 tone. 

(4,627 is the cost of 1 seventh 

of 4,627 tons, which is 661 ') 4?o^/ tons. 

tons. 661 tans. 

11. A boatman carried 5,688 barrels of Onondaga salt 
to New York, in 6 loads. How many barrels did he take 
in each load ? . 

12. In how many days will a cooper make 2,712 barrels, 
if he makes 8 barrels each day ? 

13. If a teamster draws 5 loads of freight daily, in how 
many days will he draw 1,215 loads ? 

H. How many miles must I drive my horse each day, 
to drive 222 miles in 6 days ? 

15. My front fence is 10 rods long, and it cost me $180. 
How much did it cost per rod ? 

16. A stable keeper pays $576 for the hay to winter 32 
horses. What does the hay for one horse cost ? 

17. 10,304 pounds of com are how many bushels of 56 
pounds each ? 

18. How many cars, each carrying 48 passengers, will 
be required to carry 384 passengers ? 

19. If the cost of constmcting 42 miles of railroad is 
$2,032,632, what is the cost of constructing 1 mile ? 

W. In how many days can a paper-mill make 10,080 
eams of note paper, if it makes 96 reams a day ? 
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SL A manufacturer, having 1,096 ounces of silver, made 
from it as many coffee urns as possible, each weighing 45 
ounces, and a salver of the silver that he had left. How 
much did the salver weigh ? 

22. A miller packed 13,475 pounds of flour in sacks, 
putting 49 pounds into each. How many sacks did he 
fill? 

23. How much must a man earn in each of the 313 
working days of a year, to earn $1,252 ? 

^^. A butcher paid $11,616 for 352 beeves. What was 
the cost per head ? 

26. Into how many farms, of 156 acres each, can 798 
acres of land be divided ? 

^6. A telegraph line 441 miles long was constructed at 
a cost of $443,205. What was the cost per mile ? 

27. A forwarder ships 93,000 barrels of flour from St. 
Paul to Pittsburgh, in cargoes of 5,136 barrels each. How 
many full cargoes does he ship ? 

28. "How many bales, of 396 pounds each, can be made 
from 84,000 pounds of cotton? 

29. At what price per head must I sell 105 sheep, to 
receive $563.85 ? 

30. A stationer paid $228 for gold pens, at $1.90 apiece. 
How many pens (fid he buy ? 

31. For how many months must I rent a house, at 
$23.50 per month, to cancel a debt of $423 ? 

32. A chair maker received $172.50 for chairs, at $7.50 
a set. How many sets did he sell ? 

33. The salary of the President of the United States ia 
$50,000 a year. How much is that a day ? 

54^. If the directors of a railroad company appropriate 
$30,000 for the purchase of passenger cars, at $1,875 each, 
how many cars can be bought with the appropriation? 



90 SECOND BOOK> IN ARITHMETIC, 

36. 1,405,169 -^ 2,376 = how many ? 

36. One year a manufacturer received $2,009 for gloves, 
at the rate of $12.25 per dozen pairs. How many dozen 
pairs did he sell ? 

37. A grocer paid $6,166 for sugar, at $30.75 per box. 
How many boxes did he buy ? 

38. How many steamboat bells, each weighing 649 
pounds, can be made from 15,576 pounds of bell-metal ? 

39. Divide 919,734,140 by 22,705. 

Jfl. What is the quotient of 18,382,959^56,217? 

Case II. The divisor ending with a cipher or ciphers. 
Oral Work. 

What is the quotient 
7. Of 60 divided by 10? 



lOO. A» How much is 

1. -^ of 60 figures ? 

2. -jV of 600 figures ? 

3. Y^ of 600 figures ? 

4. ^ of 250 letters? 
6. -jVof 2,600 letters? 
6. y^ of 2,600 letters ? 



8. Of 600 divided by 10? 

9. Of 600 divided by 100? 

10. Of 250 divided by 10? 

11. Of 2,600 divided by 10 ? 

12. Of 2,600 divided by 100? 



JB. 1. In the number 25,000, what value is expressed 
by the 5? 

What value will be expressed by the 5, 

2. If it be removed one place to the right ? 

3. If it be removed two places to the right ? 

4. If it be removed three places to the right ? 

NoTE.~A8k qnestiODs similar to tlie last four coDcemlng the 2 in this 
nomber, then concerning the 25. 

How is the number 25,000 affected 

6. By removing one cipher from the right ? 

6. By removing two ciphers from the right ? 

7. By removing three ciphers from the right ? 
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Pbinciplb II. JEach removal of a number 07he place 
to the right dimdes the numher by 10. 

lOl. A. What is the quotient 



i. Of $.60 divided by $.10? 

2. Of $5 divided by $ .10 ? 

3. Of $5 divided by 100 cents? 

How much is 

7. ^ of $.50, or 50 cents? 

8. ^ of $5, or 600 cents ? 

9. yi^of $5? 



^. Of $2.50 divided by $ .10 ? 

5, Of $26 divided by $.10? 

6, Of $25 divided by 100 cents? 



10. ^ of $2.60, or 260 cents ? 

11, T^of $26? 
1^> T*irof $25? 

a. To change dollars to cents : — Multiply by 100, 

b. To change dollars and cents to cents: — Omit the dollar 
mark and the decimal point. 

What is the quotient of 



13. $7-^10? 
H. $72-4-10? 
15. $726-j-10? 



19. $7.20-^10? 

20. $72.60-5-10? 

21. $726.40^10? 



16. $7-r-100? 

17. $72-5-100? 

18. $725-rlOO? 
«• To divide a number expressing dollars by 10 : — Pla4x a 

decimal point before the ones. 
b» To divide a number expressing dollars by 100 : — Place a 
decimal point before the tens. 

JB. 1. A farmer sowed 30 bushels of plaster on a field 
of 10 acres. How many bushels did he sow to the acre ? 

2. In a regiment are 900 soldiers, in companies of 100 
each. How many companies are in the regiment ? 

3. How much is 1 tenth of 720 boxes of figs ? 



( ^ $40 by 10. 
Divide^ 5. $27 by 10. 
( 6. $160 by 10. 



10. $275 by 100. 

11. $830 by 100. 

12. $500 by 100. 



7. $21.60 by 10. 

8. $15.80 by 10. 

9. $134.20 by 10. 
13. A wheelwright received $60 for wagon wheels, at 

$10 a set. How many sets did he sell ? 

H. A housekeeper paid one dollar for strawberries, at 
10 cents a quart. How many quarts did she buy ? 
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16. I have 84 hours' work to do. If I work 10 hours 
a day, how many full days shall I work, and how many 
hours shall I work the last day ? 

16. At $ .10 apiece, how many pine-apples can I buy 
for % .47, and how much money will I have left ? 

17. $1.50 for 10 melons is how much for 1 melon ? 

18. $15 for 10 days' work is how much a day ? 

19. $84 for 100 straw hats is how much for one hat ? 

^0. $6,250 for 100 acres of land is how much an acre ? 

^1. A plasterer earned $36.50 in 10 days. How much 
was that per day ? 

Written Work. 

lOa. Ex. Divide 2,764 by 10, and by 100. 
Explanation. — I Pkocbsbes. 

Sy\SS ^J6J,^10 = ^76\A = ^76^ 

one figure from 2 ,7 6 i-i- 100 =:^7 \6 ^ = 27 ^^ 

the right; and by 

100, by cutting off two figures from the right. 

The figures of the dividend not cut off express the integers of 
the quotient, and those cut off express the part of the dividend 
remaining undivided. This remainder, written over the divisor, 
expresses the fractional part of the quotient. 

The results, 276x^ &^<^ ^'^^> ^^^ ^^ quotients required. 

What is the divisor, what figures express the integers of 
the quotient, and what figures the fractional part, 

1. "When you cut oflE one figure from the right of a 
number? 

2. When you cut off two figures from the right ? 

3. When you cut off three figures from the right ? 

If,. When you cut off four figures ? Five figures ? Six 
figures ? 

5. When you cut off any number of figures ? 

r 
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_. ., Fboblems. 

Divide 

1. 647,600 by 100. 

2, 1,627,000 by 1,000. 
S. 76,276 by 1,000. 



J^ 324,700,000 by 10,000. 
6. 726,000,000 by 100,000. 
6. 32,967,816 by 10,000. 



7. 10 cost $43. 



x^. -, .1 . 1 7. lU cost f 43. 

Find the pnce j « ,^ * * oa 

of 1, when i J ?^ "^^ ! •!^\, 

' ( P. 10 cost $262.60. 



10. 100 cost 1376. 

11. 100 cost 11,860. 

12. 1,000 cost $660. 

13. A fanner having $1,807, bought horses at $100 
each. How many horses did he buy, and how many dol- 
lars had he left ? 

H.. A capitalist invests $375,000 in United States Gov- 
ernment bonds, at $1,000 each. How many bonds does 
he buy ? 

15. How many freight-cars will be required to transport 
58,293 barrels of flour, if 100 barrels make one car load ^ 



4. ^oi 70? 



7. 
10. 
IS. 



T^ of 2,400 ? 

rk of 2,485 ? 
T^ of 2,785 ? 



Oral Work. — 103. A. How much is 

l.-^oi^O'i 2. \oir^oi QO'i 5. 1^ of 60? 

6. \oi^oi 70? 

8. i of yj^ of 2,400 ? 
11. i of T^TT of 2,485 ? 
li* i of yj^ of 2,786 ? 

1. Of ^of 60-f-3? 
3. Of ^ of 80-^3? 
5. Of -jV of 84-^-3? 
7. Of yj^ of 4,800^8? 
9. Of yJij-of 4,837-f-8? 
111. Of yj^rof 5,137-=-8? 

13. What is the fractional part of the quotient in prob- 
lem 4, and how is it formed ? 

NoTB.--Ask similar questionB coDcemibg problems 6, 10^ and 13- 



B. What is 
the quotient 



6. ^of 70? 
9. T^ir of 2,400? 

12. Y^ir of 2,486 ? 
i^.^k of 2,785? 

2. Of 60-^30? 

i. Of 80-=- 30? 

6. Of 84-7-30? 

8. Of 4,800-^800? 
10. Of 4,837-^800? 
12. Of 6,1 37 -f- 800? 
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C. 1. A milkman paid $320 for cows, at $40 apiece. 
How many cows did he buy ? 

2. At $50 a light, how many lights of French plate 
window-glass can be bought for $400 ? 

3. At $ .60 a bushel, how many bushels of potatoes can 
be bought for $15 ? 

4^. A merchant tailor sold 50 coats for $450. How 
much did he receive apiece for them ? 

6, A milliner received $7.50 for ribbon, at $ .30 a yard. 
How many yards did she sell ? 

^. At $ .20 apiece, how many water-melons can I buy 
for $1.38, and how much money will I have left ? 

7, $720 for 300 yards of cloth is how much a yard ? 

8, A fruit dealer packed 2,250 bushels of apples in 900 
barrels. How many bushels did he put in a barrel ? 

9, How much is 1 fortieth of 2,800 barrels of flour ? 

10. 1,600 pounds of pork are how many barrels of 200 
pounds each ? 

11. 5,400 pounds of -wheat are how many bushels of 60 
pounds each ? 

Written fForfc— 104. Ex. Divide 53,485 by 700. 

Explanation. — Since 700 = 7 times 
100, 1 first divide by 100, and the Pbocess 

result thus obtained by 7. 

Dividing 53,485 by 100, I have 534, 7\00 ) 53,4,\85 
with 85 remaining undivided. /v g gas 

Dividing 534, the integral part of the 
first quotient, by 7, 1 have 76, with 

2 remaining undivided. This 2 is a part of the 4 hundred of the 
given dividend, and therefore is 2 hundred. Annexing the first 
remainder, 85, to this 2 himdred, I have 285, the whole remain- 
der ; and this, written over the given divisor, 70Q, forms ffj, the 
fractional part of the quotient. 

The final result, 76fJJ, is the quotient required. 



INTEQSRS.^DlViaiOir, 96 

Pboblems. 

L At $1,200 each, how many Bteam-tugs ean be bought 
for $18,000 ? 

2. A lumberman received $3,840 for lumber, at $20 
per thousand feet. How many thousand feet did he sell ? 

3. A company purchase a railroad for $1,656,750, and 
the payments are to be $250,000 annually. How many 
payments do they make, and how much is the last pay- 
ment? 

^. A miller purchased 9,478 pounds of wheat. How 
many bushels did he buy, allowing 60 pounds to the bushel ? 

5. In one ream of paper there are 20 quires. How 
many full reams are there in 1,976 quires ? 

6. An agent sold parlor organs at $130 each, and re- 
ceived $6,240. How many organs did he sell ? 

7. A wholesale grocer bought 3,440 pounds of tea, in 
80-pound chests. How many chests did he buy ? 

8. There are 60 minutes in an hour. 1,440 minutes 
are how many hours ? 

Divide What is the quotient of 

9. 387,695 by 4,600. 13, 299,3924-24,000? 

10. 382,776 by 2,600. H. 87,693,275-5-41,700? 

11. 8,329,669 by 366,000. 15. 10,736,000-5-76,000? 

12. 266,887,432,000 by 700,000. 16. 1 2, 600, 000 -r- 120,000*? 

17. If I pay $13,750 for a farm of 550 acres, how much 
do I pay per acre ? 

18. The dividend is 87,693,275, and the divisor is 41,700. 
Find the quotient and the remainder. 

19. A Government agent bought cavalry horses at $160 
apiece, and expended $60,160. How many horses did he 
buy? 
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lOS. KuLES FOB Division of Integees. 

I. The divisor ending with a digit. 

1. Write the dwisor at the left of the dimdend^ amd 
dra/u) a Uiie between them/ also a Une evthm* wfider or at 
the right of the dividend, to sepa/rate it from the quotient. 

2. Dimde the f/rat paHial dimdend hy the dimsor^ a/nd 
place the result in the quotient/ multiply the di/oisor hy 
this quotient, a/nd subtroAst the product from the pa/rtial 
dividend. 

3. Annex to the remmnder the wnits expressed hy the 
next figure of the dividend, amd dimde the partial dim- 
dend thus formed as hefore. 

4. Proceed m the sa/me ma/nner with each partial dim- 
dend; amd, in the quotient, place the final remamder over 
the di/visor. 

II. The divisor ending with a cipher or ciphers. 

1. Cut off the cipher or ciphers, and am, equal number 
of figures from the right of the dividend. 

2. Divide the remmning part of the dividend hy the 

remaining part of the dimsor, and to the last remainder 

annex the figures cut off from the dimdend,for the final 

remainder. 

a* When any parUal dividend is less tJuin the divisor, place in the 
gtiotient; then, to this pa/rtial dividend annex the units expressed hy 
the next figure of the dividend, to form the next pa/rtial dividend, 

6. When the divisor is 10, 100, 1,000, etc,, perform the process men- 
tally. 

Note. — Show pupils how to proceed 

1. When any product ia greater than the partial dividend from which it 
is to be taken. 

2. When the remainder is equal to, or greater than the divisor. 

8. To find a quotient figure by trials when the divisor is expressed by 
more than one figure ; i. e., to use the first one or two left-hand figures 
of the divisor for a trial divisor^ and an equal number, or one more, of the 
left-hand figures of the dividend for a trial dividend. 
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Fboblems. 

-4. i i 1 1 • 

6) 4,986 8) 7,300,528 29)70,235( 10) 87,690 100)37,296 



6 7 

2,500)998,600( 500,000) 725,000,000 



8 



705)806,450( 



468)908,808( 



10. Divide 4,368 by 6, and by 24. 



MAEiNe THB Computations. 

6 in 43, 7 times (1 remaining); write 7. 
6 in 16, 2 times (4 remaining); write 2. 
6 in 48, 8 times; write 8. Result, 728. 

24 in 43, once; write 1. Once 24 is 24; 24 

from 43 leaves 19; annex 6. 
24 in 196, 8 times; write 8. 8 times 24 are 

192; 192 from 196 leaves 4; annex 8. 
24 in 48, 2 times; write 2. 2 times 24 are 48; 

48 from 48 leaves 0. 
Result, 182. 



Pbocebsbs. 
6) 4^,368 

24)4^,368(188 
24 
196 
192 



Divide 

11. 3,279 by 6; by 8; by 7. 

12. 41,220 by 10 ; by 15 ; by 20. 

13. $408.75 by $3.27; by $1.25. 
U. 1,050, 22,365, and 50,000 by 700. 

15. $25.25, $100.75, and $492.50 by 25. 

16. 996, 48,009, and 65,525 by 150. 26. 

21. 493-=-12 = 

22. 518^32 = 



1^8 
i8 



Dividends. Divison. Quotients. 

17. 1,458 9 — 

18. $763 6 — 

19. 1,728 6 — 

20. $8.64 $.08 — 



23. 674-5-13 = 

24. $72.60-7-15 = 

25. $5,500-r-$1.25 = 

E 



27. 



28. 



8,654,300 _ 
9,000 "" 

7,000,888 _ 

758 " 

4,235,262 _ 
1,294 " 
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OraH Work* — 1. A furrier received $400 for buffalo- 
robes, at $10 apiece. How many robes did he sell ? 

S. Carrie paid $ .90 for needles, at $ .06 a paper. How 
many papers did she buy ? 

3. $588 for 6 lumber wagons is how much apiece ? 

^. $475 for 5 acres of land is how much per acre ? 

5. $3.76 for 4 baskets of peaches is how much a basket ? 

6. A lumberman banked 110 logs in 5 days. How 
many logs was that per day ? 

7. K a Mississippi steamboat bums 7 cords of wood 
per day, in how many days will she bum 301 cords ? 

8. How many hours will it take a steamboat to run 
270 miles, running 9 miles an hour ? 

9. A joiner cut a strip of moulding 168 inches long, 
into 7 equal pieces. How long was each piece ? 

10. At $ .10 apiece, how many copy-books can I buy 
with $ .75, and how much money will I have remaining ? 

Written Work. — S* L How many sheep are 1 fourth 
of 16,236 sheep ? 

2, An Ohio farmer exchanged his wheat crop of 1,965 
bushels, for flour, receiving 1 barrel of flour for every 5 
bushels of wheat. How much flour did he receive ? 

3. If a ship sails from New York to Greece — 4,800 
miles — ^in 25 days, what is her daily rate of speed ? 

^. A company of 96 immigrants purchased a tract of 
43,200 acres of Texas lands, which they shared equally. 
How many acres did each immigrant receive ? 

6. How many dress patterns of 13 yards each, can be 
cut from a piece of mohair containing 43 yards ? 

6. A dealer received $1,680 for sewing-machines, at 
$35 apiece. How many machines did he sell ? 

7. In how many days can 112 men do 4,928 days' work ? 



INTSQER8,^DIViaiON, 99 

8. A fruit dealer Bold 686 baskets of peaches for 
$1,543.50. What was the price per basket ? 

9. A nursery-maii sold 6,872 young apple-trees for 
$1,030.80. How much did he receive apiece for them ? 

10. 1 hundredth of 50,000 oranges are now many oranges ? 

11. A pork buyer packed 237,600 pounds of pork in 
barrels of 200 pounds each. How many barrels did he fill ? 

12. If a factory makes 275 yards of cloth daily, in how 
many days will it make 57,475 yards ? 

13. The expenses of a party of 8 men on a journey to 
California, were $1,072. What was each man's share ? 

H,. A farmer harvested 2,520 bushels of oats from 36 
acres. What was the yield per acre ? 

15. A forwarder shipped 74,232 bushels of grain in 18 
equal cargoes. How many bushels were in each cargo ? 

16. A farmer made 962 gallons of cider, which he put 
into casks holding 41 gallons each. How many full casks 
had he 2 

17. An army contractor paid $39,865 for 2,345 barrels 
of beef. How much did the beef cost him per barrel ? 

18. A miller purchased 1,157 bushels of wheat weigh- 
ing 69,420 pounds. What was the weight of one bushel ? 

19. The yearly cost of keeping a turnpike-road in repair 
is $1;407.60, at the rate of $30.60 per mile. How many 
miles long is the road ? 

20. 39,520 quires of paper are 1,976 reams. How many 
quires are one ream ? 

21. How many kettles, each weighing 348 pounds, can 
be made from 20,000 pounds of iron ? 

106. The average of two numbers is one half of their 
sum ; of three numbers, one third of their sum ; of four 
numbers, one fourth of their sum ; and, in general, 
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The ti/verage of two or more numbers is the 

qnotient of their enm dirided by the number of atimbers. 

Frobleus. 
What is the avera^ 

1. Of 284 sod 150! I 4. Of 366, 55, and 736? 

2. Of 375 and 645 ( 5. Of 84, 79, 263, and 590 ! 
d. Of 49, 196, and 442! | 6. Of 808, 103, and 643! 

7. The ageB of 3 boys are 6, 9, and 12 years. What ib 
the average of their ages % 

8. What is the average width of a board that is 8 
inches vride at one end and 14 inches wide at the other? 

9. A man walked in 3 successive days 47 miles, 29 
miles, and 17 miles. What was his average daily distance i 

10. A grocer bought 3 hogsheads of molasecB contain- 
ing, respectively, 135 gallons, 143 gallons, and 127 gallons. 
What was the average number of galloua to a hogshead ? 

11. In a village school the number of pupils in attend- 
ance Monday was 134, Tuesday 128, Wednesday 143, 
Thursday 133, and Friday 147, What was the average 
daily attendance ? 

1^. At a carpet manufactory 19,110 yards of carpet 
were woven in 78 days. What was the average number 
of yards woven daily % 

13. Find the average price of 28 acres of land at $36 
an acre, and 35 acres at $27 an acre. 

14~ A merchant's sales Monday amounted to $348.91, 
Tuesday to $317.07, Wednesday to $294.63, Thursday to 
$336, Friday to $332.87, and Saturday to $369. How 
much were his average daily sales ? 

Note 1.— For ontlinea of diinnvm tor review, see page 370, 

NtiTB 3.— Teachers who prefer th«t decloialB sboald be atadied in eoo- 

ction wlih Integers, will now require their pupils to stndy division of 

Jlmals, pagea 130-138. 



SECTION VI. 

SIXTEEN GENERAL PBOBLEMS IN INTEGERS. 

Oral Work.— 107. A. L The parts are 21, 7, 5, 
and 9. What is the sum? 

2. Charles has 17 cents, James has 13 cents, John has 
25 cents, and Luke has 20 cents. What sum of money 
have the four boys ? 

3. The sum of two numbers is 48, and one of the num- 
bers is 18. What is the other number ? 

^. In two nests are 27 eggs, and 9 of them are in one 
nest. How many eggs are in the other nest ? 

5. The sum of five numbers is 56, and four of the num- 
bers are 12, 7, 8, and 11. What is the other number ? 

6. I have a farm of 80 acres, divided into seven fields. 
Six of the fields contain, respectively, 15 acres, 10 acres, 
13 acres, 7 acres, 18 acres, and 9 acres. How many acres 
does the seventh field contain ? 

Note. — Require pupils to state, briefly and accurately, the process 
called for by each of the sixteen problems in this section. 

PsoBLEM I. Thepa/rU given; tojmd tJidr sv/m. 

Pboblem II. The 8um of two numbers^ a/nd one of 
them gwen; toJmd the other number. 

FsoBLEM III. The sum of more than two numbers^ a/nd 
aU hit one of thefm gi/ven; to find that one. 

B. 1. What is the difference between 75 and 89 ? 

2. The greater of two numbers is 51, and the less is 
30. What is the difference ? 

3. The foremast of a ship is 83 feet high, and the main- 
mast is 99 feet high. What is the difference in their 
heights? 
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^ The minuend is 42, and the subtrahend is 25. What 
is the remainder ? 

5. I have 36 bushels of apples. If I keep 22 bushels, 
and sell the remainder, how many bushels shall I sell ? 

6. The minuend is 42, and the remainder is 17. What 
is the subtrahend ? 

7. A butcher having $63, paid a part of his money for 
sheep, and had $18 remaining. How much did the sheep 
cost him ? 

8. The greater of two numbers is 89, and the differ- 
ence is 55. What is the less number ? 

9. A, who has more money than B, has $125 ; and the 
difference between his money and B's is $82. How much 
money has B ? 

10. The subtrahend is 32, and the remainder is 68. 
What is the minuend? 

11. How many chestnuts must a boy have, that he may 
eat 75 of them, and have a remainder of 45 ? 

12. The less of two numbers is 130, and their difference 
is 95. What is the greater number ? 

13. In the less of two piles of wood are 135 cords, and 
the difference between the piles is 45 cords. How many 
cords of wood are in the greater pile ? 

FsoBLEM IV. Two numbers gi/oen^ tojmd tJim* differ- 
ence. 

Peoblem V. The minuend a/nd mibt/rahend gi/oen; to 
find the rema/inder. 

Problem VI. The m,inuend a/nd remainder gvven/ to 
find the subi/rahend. 

Pboblem VII. The mbtrahend and remainder gi/oen} 
to find the minuend. 
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Peoblem VIII. The greater of tvoo nvmbers^ cmd their 
difference given; tojvad the leas nvmber. 

Pboblem IX. The leas of two numbersy cmd their dif- 
fer ence given; tof/nd the greater number. 

€• L The multiplicand is 16, and the multiplier is 7. 
What is the product ? 

9, The factors are 2, 8, 5, and 4. What is the product ? 

J. In 8 windows of 12 panes of glass each, are how 
many panes of glass 2 

^. At 8 cents each, how much will 1 dozen lemons 
cost ? How much will 5 dozen cost ? 

5. The product is 72, and the multiplier is 4. What 
is the multiplicand ? 

6. The product is 96, and the multiplicand is 16. 
What is the multiplier % 

7. I paid $72 for 4 tons of hay. What was the price 
of 1 ton? 

8. 96 tons of freight wiU make how many car loads, of 
16 tons each? 

9. The product of four factors is 320, and three of the 
factors are 2, 5, and 4. What is the other factor ? 

10. I pay 5 carpenters $180, at the rate of $2 a day. 
How many weeks do they work ? 

Problem X. Tlie rauli/ipTAccmd cmd nmlti^Uer gi/ven; 
to fnd tJie product 

Problem XI. Any number of factors gi/ven; to find 
the product. 

Pboblem XII. The product of two factors^ cmd either 
factor gvoen; tofi/nd the other factor. 

Pboblem XIII. The product of more them two factors^ 
and aU the factors Jmt one gi/ven; to find that factor. 
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2). L The dividend is 144, and the divisor is 8. What 
is the quotient ? 

^. 360 bushels of oats will fill how many 3-bushel bags ? 

S. Q6 panes of glass for 8 windows, are how many 
panes for 1 window ? 

-^. The divisor is 7, and the quotient is 14. What is 
the dividend ? 

5. The divisor is 8, and the quotient is 6|. What is 
the dividend? 

What is the dividend 

6. If the divisor is 8 miles, and the quotient is 15 ? 

7. If the divisor is 12 dozen, and the quotient is 9^? 
How much money must I have, that I may divide it 

8. Among 16 persons, and give each person $10 ? 

9. Among 16 persons, and give each person $10|^? 

10. The dividend is $2.25, and the quotient is 25. What 
is the divisor? 

IL The dividend is 147 hours, and the quotient is 21 
hours. What is the divisor ? 

Problem XIV. The dwisor cmd dimdend gvoen^ to 
fi/nd the quotient. 

Pboblem XV. The dwisor and quotient gw&n; to find 
the dimdend. 

Problem XVI. The dmidend cmd quotient gi/ven* to 
fi/nd the diAmoT. 

Written Work. — l. The parts are 954, 3,420, 75, 
3,659, 251, 8,000, 11,756, 8, 9,999, 730, and 28,028. 
What is the sum ? 

2. The minuend is 9,000,001, and the subtrahend is 
66,497. What is the difference ? 

3. Take $324.09 from $1,000. What is the remainder ? 



GENERAL PROBLEMS IN INTEGERS. 106 

4'. The multiplicand is 72,394, and the multiplier is 
3,600. What is the product ? 

6. The sum of two numbers is 31,654, and one of the 
numbers is 2,870. What is the other number ? 

6, What number is that, the factors of which are 93,268 
and 50? 

7, The quotient is 94, and the divisor is 317. What 
is the dividend ? 

8. The divisor is $25.50, and the dividend is $1,810.50. 
What is the quotient? 

9. 8,400 + 9 + 55,374 + 286 + 6,857 + 2,002 + how many 
= 100,000? 

10. $25,408-$18,976=how many times $24? 

11. 36 X 25 X 300 X 46 is 50 tunes what number ? 

12. The minuend is 875,004, and the remainder 208,365. 
What is the subtrahend ? 

13. From what number must $964.87 be taken, to leave 
$215.13 ? 

li. By what number must 23,040 be divided, to ob- 
tain 36? 

16. Dividing a certain number by 70,000, 1 obtain 66 for 
the integer of the quotient, and 60,000 for a final remain- 
der. What is the number divided ? 

16. 100+67+229 + 80 + 924=^ of what number? 

17. 527 X 55 X 9 - 253,974 = 3 times how much ? 

18. 17,984-=-281 = 28 + how many ? 

19. 809 times the quotient of $525.75-+$21.03 is how 
much more than 5,000 ? 

W. What number is that to which if 267 be added, from 
the sum 438 be subtracted, the remainder be multiplied by 
6, and the product be divided by 12, the quotient will be 
491 ? 

E2 



SECTION VII. 

GENERAL REVIEW PROBLEMS IN IITTEOERS. 

OrtU Work. — 1. How mncfa can a boy earn in fi days, 
at $.31 a day! 

S. Find the cost of 10 yards of calico, at 13 cents a 
yard ; and 8 yards of ribbon, at 20 cents a yard. 

3. At ten cents a pound, how mnch will a grocer pay 
for 5 barrels of crackers o£ 41 pounds each ? 

4. A fmiterer bought 48 boxes of lemons, at $2 a box, 
and sold them all for $125. How much did he gain ? 

5. How many pews are there in a church that seats 
300 persons, 5 persons in a pew ? 

I?. If I owe $54, $21, and $15, and I pay aU but $25, 
how much do I pay J 

7. If 5 cords of wood are worth 15 dollars, how mnch 
are 7 cords worth ? 

8. A butcher killed 8 sheep, the total weight of which 
was 730 pounds. What was their average weight ? 

9. A dealer sells melons at 10 cents 13 cents, 15 cents, 
and 18 cents apiece, according to size. What is the average 
price ? , 

10. If the attendance at school Monday is 38, Tuesday 
43, Wednesday 39, Thursday 40, and Friday 45, what is 
the average attendance for the week ? 

Written Work,—l. A salary of $1,000 per year is 
how mnch per month % How much per week J 

^, A grain buyer receives an order for 12,500 bushels 
of wheat, and he has only 7,645 bushels in store. How 
many bushels must he purchase to fill the order? 

At $6 a week for board, how much are the {«ceipta 
;5 boarders in 26 weeks? 
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^ One week a fruit dealer bought 123 barrels, 1,075 
barrels, 3,550 barrels, 1,805 barrels, 987 barrels, and 562 bar- 
rels of apples. How many barrels of apples did he buy ? 

6, A ship and cargo are valued at $130,480.50, and the 
cargo is worth $55,297.50. What is the value of the ship ? 

6. How many bales will 1,072,512 pounds of cotton 
make, aUowing 400 pounds to the bale ? 

7. If I travel west from Philadelphia 8 hours, at the 
rate of 34 miles an hour, and then travel east 176 miles, 
how faff will I be from Philadelphia ? 

8. In building a bam I used 7 thousand feet of lumber, 
that cost me $15 a thousand ; and I paid $139 for other 
materials and labor. How much did the bam cost me ? 

9. In a factory 432,740 yards of cassimere were made 
in 308 days. How many yards were made daily ? 

10. In the manufacture of this cloth 616,000 pounds of 
wool were used* How many pounds were used daily ? 

11. If 1,071,399 yards of cotton cloth are made from 
357,133 pounds of cotton, how many yards of cloth are 
made from one pound of cotton ? 

12. Three men buy a lot of land for $6,000, and build 
a store upon it at a cost of $7,281. How many dollars 
does each man pay ? 

13. A coal dealer bought 1,050 tons of coal, receiving 
2,240 pounds for a ton, and sold it at 2,000 pounds for a 
ton. How many tons did he sell ? 

H. What is the average weight of 8 bales of cotton 
which weigh respectively 385, 367, 418, 374, 396, 405, 
373, and 402 pounds ? 

16. I buy real-estate for $16,575, agreeing to pay for it 
in yearly payments of $1,200 each. How many payments 
will I make, and how much will be the last payment ? 
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16. In June a dairyman made 365 pounds, 424 pounds, 
391 pounds, and 330 pounds of butter ; and packed it in 
tubs of 50 pounds each. How many tubs did he fill ? 

Oral Work. — B. 1. Ira's age is 6 years, and Paul's is 
20. In how many years will Paul be twice as old as Ira ? 

5, In a certain school are 50 boys, and 4 times as many 
girls lacking 17. How many pupils are in the school ? 

3. If 11 apples cost % .07, how many apples can I buy 
for $.28? 

^. If 6 bananas cost % .42, what do 15 bananas cost? 

6. How many tons of hay at 6 dollars a ton, will pay 
for 8 yards of cloth at $3 a yard ? 

6. A wood dealer sold to three persons 12 cords, 10 
cords, and 36 cords of wood, and had 29 cords left. How 
many cords had he at first ? 

7. Trom a stock of 100 thousand shingles, 53 thousand 
were sold to one builder, and 31 thousand to another. 
How many shingles were unsold ? 

8. A merchant has 74 yards of cloth in three pieces, 
one of which contains 29 yards, and another 32 yards. 
How many yards are there in the third piece ? 

9. In how many days will 8- men do as much work as 
12 men can do in 10 days ? 

10, In how many weeks will 14 cattle eat as much as 
6 cattle will eat in 7 weeks ? 

11. A man has a job of work that he can do in 192 
days. If he employs 5 men to assist him, in how many 
days will the work be completed ? 

1^. If 15 men can clear an acre of ground in 8 days, in 
how many days can 12 men clear it ? 

13, If a stage coach runs 54 miles in 9 hours, in how 
many hours will it run 96 miles ? 



,^^. 
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Written Work. — 1. A farmer had 8 flocks of sheep, 
the first containing 184, the second 218, and the third 65. 
He sold 114 from the first flock, 189 from the second, and 
48 from the third. How many sheep had he then ? 

5. A grocer bought two tubs of maple sugar — one 
weighing 67 and the other 93 pounds — at $ .15 a pound, 
and sold it at $ ,18 a pound. How much did he gain? 

3. I bought a farm wagon for $92, and a family car* 
riage for $172; and paid for them with -beef, at $12 a 
hundred pounds. How many hundred pounds of beef 
did it take ? 

^. Find the cost of 115 pounds of hams, at $ .11 a 
pound ; and 43 pounds of bacon, at $ .13 a pound. 

6. A fruit dealer having 2,468 barrels of apples, sold 
1,382 barrels for $4,146, and the remainder for $4,344. 
How much did he receive per barrel for each of the two 
lots? 

6, A farmer sold his farm of 36 acres at $40 per acre, 
and invested the proceeds in Western lands at $2.25 per 
acre. How many acres did he buy ? 

7. A drover bought cattle at $49.63 per head, and sold 
them at $63.50 per head, thereby gaining $1,511.83. How 
many head of cattle did he buy ? 

8, Last year a bank teller received a salary of $1,250, 
and his personal expenses were $753. He bought a vil- 
lage lot for $225, and paid $149 for improvements upon 
it. How much of his year's salary had he left ? 

9. I bought a stock of goods for $15,284, paying $2,684 
cash, and the balance in monthly payments of $1,575 each. 
How many monthly payments did I make ? 

10. 52 ladies and 39 gentlemen went on an excursion, 
and their expenses, which were $3 each, were paid by the 
gentlemen. How much did each gentleman pay ? 
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11. A young man worked a year at $26 a month. He 
paid $13 a month for board, and his other expenses were 
$100. How much money did he save ? 

12. A merchant bought 16 pieces of dress flannels, of 
43 yards each. After selKng 155 yards, how many dress 
patterns of 13 yards each had he ? 

13. A man contracted to deliver at a steamboat landing 
5,000 cords of wood. He delivered 76 cords each day for 
35 days, and 54 cords each day for 24 days. How many 
cords were yet to be delivered ? 

i^. A captain, mate, and 12 sailors captured a prize of 
$2,240 ; the captain took 14 shares, the mate 6 shares, and 
each of the sailors 1 share. How much did each receive ? 

15. A farm-house is worth $2,450 ; the farm is worth 
12 times as much, less $600 ; and the stock is worth twice 
as much as the house. How much are house, stock, and 
farm worth ? 

16. I paid $48 an acre for a wood lot of 60 acres. I 
sold the wood for $2,378, and the land for $18 an acre. 
Did I gain or lose, and how much ? 

17. A clothier invested $3,000 in business. The first 
year he gained $756, and the second year he lost $1,652. 
The next three years his average yearly gain was $748. 
How much was he worth at the end of the five years ? 

18. Monday morning Mr. D. had in bank $5,878.50. 
During the week he drew checks for $360.25, $145, and 
$75.50; and deposited $1,250, $750, $1,000, and $1,500. 
What was his balance in bank at the close of the week ? 

19. A farmer's wheat crop brought him $650, his barley 
$205, his com $97, and his oats $150. He paid a farm 
hand $13 per month for 9 months, paid $250 for fertil- 
izers, and $65.75 for utensils and repairs. How much did 
he clear from hifl farm that yeax? 



CHAPTER II. 

DECIMALS. 

SECTION I. 

NOTATION AND NCMEBATION. 

108. A. One ten^ ie one of the ten equal parte into 
which the unit one is divided. 




Hill 

liii i 



A fignre at the right of ones expresses tenths. 
Tenths are written 

1 tenth, .1 I 4 tenths, .4 I 1 tenths, .1 

2 t«nths, .2 S tenths, .6 8 tenths, .8 

3 tenths, .3 | 6 tenths, .6 ] 9 tentba, .9 

JB, Dividing each of the 10 tenths of a 1 into 10 equal 
parts divides the 1 into 10 times 10, or 100 eqnal parte. 
One hundredih is 1 tenth of 1 tenth. 




One tenth la ten imudredttu. 

A figure at the right of tenths expresses hondredths. 
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Hundredths are written 



1 hundredth, .01 

2 hundredths, .02^ 

3 hundredths, .03' 



4 hundredths, .04 

5 hundredths, .05 

6 hundredths, .06 



7 hundredths, .07 

8 hundredths, .08 

9 hundredths, .09 



C Dividing each of the 100 hundredths of a 1 into 10 
equal parts divides the 1 into 10 times 100, or 1,000 equal 
parts. 

One thousa/ndth is 1 tenth of 1 hundredth. 

(iiiiiiiU i 333333336^3 

One hundredth ia ten thousandths. 

A figure at the right of hundredths expresses thousandths. 
Thousandths are written 



1 thousandth, .001 

2 thousandths, .002 

3 thousandths, .003 



4 thousandths, .004 

5 thousandths, .005 

6 thousandths, .006 



7 thousandths, .007 

8 thousandths, .008 

9 thousandths, .009 



109. A decimal unit is one of the equal decimal 
parts into which the xmit 1 is divided. 

1 tenth, 1 hundredth, 1 thousandth, 1 ten-thousandth, and so on, 
are decimal units. 

110. A decimal is a number that expresses one or 
more decimal units. 

7 tenths, 36 hundredths, 258 thousandths are decimals. 

a* A number consisting of an integer and a decimal is a fniooed 
number; as 8 and 25 hundredths. 

b* The period or point ( • ) placed before tenths is the decimal 
point. It is read and, 4.5 is read ''4 and 5 tenths." 

111. Tenths and hundredths are read together as hun- 
dredths ; and tenths, hundredths, and thousandths are read 
together as thousandths. 
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EXEBCISES. 

A» Write and read the numbers expressed by 

1. 8 tenths ; 3 tenths ; 6 tenths ; 2 ones and 5 tenths. 

5. 1 tenth and 1 hundredth, or 11 hundredths. 

3. 3 ones and 27 hundredths ; 18 and 2 hundredths. 
^. 4 tenths S hundredths and 6 thousandths, or 456 
thousandths. 

6. 8 tens 3 tenths and 5 thousandths. 

6. 50 and 16 thousandths ; 87 and 87 thousandths. 

7. 500 and 4 thousandths ; 504 thousandths. 

8. 9,000 and 9 thousandths ; 101,000 and 101 thousandths. 



JB..Eead 

1. .9; 6.2; .07; 8.06; 60.6. 

2. .08; .83; 200.09; .002; .901. 

3. 4.023 ; 6.400 ; .365 ; 600.5. 



Write in words 

^ .5; 6.4; 40.6; .03; 3.27; .009. 

5. 298.02; .063; .176; 19.02. 

6. 80.001; 9.018; 300.300. 



a Express by figures 

L YiY% tenths ; nine hundredths ; thirteen hundredths. 

S. Forty-eight hundredths ; two thousandths ; fifty-one 
thousandths. 

3. Eighty thousandths ; six hundred five thousandths. 

4'. Three and nine tenths; twenty -five and fifty -two 
hundredths ; sixty-two and ninety-five thousandths. 
• 6. Seven and seven hundredths; one and eleven hun- 
dredths ; five and three hundred seventy-six thousandths. 

11 3, A decimal expressed by 



one figure 
two figures 
three figures 
four figures 
five figures 
six figures 



IS 



tenths, 
hundredths, 
thousandths, 
ten-thousandths, 
hundred-thousandths, 
. millionths, 



00 



a 
p 

-♦J 

Id 

C8 



1 tenth, 

1 hundredth, 

1 thousandth, 

1 ten-thousandth, 

1 hundred-thousandth, 

1 millionth. 



And similarly for any greater number of decimal figures. 
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113. Orders of units at equal distances to the right 
and left of ones have corresponding names, as shown in the 

DIAGRAM OF DECIMAL NOTATION. 

98765432 1. 23456789 



¥ 



\W. 



J~lJ"i! ij 




How many decimal figures are required to express 

8. Tenths? 
^ MiUionths? 
7. Hundred-thousandths? 8. Hundred-millionths ? 
What is the name of a decimal expressed 



1. Hundredths? 

2. Thousandths? 



5, Ten-thousandths? 

6. Ten-millionths ? 



9. By three figures ? 
10, By five figures i 



11, By two figures ? 

12, By one figure ? 



18, By four figures! 
H, By sis figures ? 



How many figures are required to express 



15, Tens? Tenths? 

16, Hundreds? Hundredths? 

17, Millions? MiUionths? 

18, Thousands? Thousandths? 

19, Ten-millions? 

Ten-millionths ? 



20, Hundred-thousands? 

Hundred-thousandths 9 

21, Hundred-millions? 

Hundred-miliionths ? 

22, Ten -thousands? 

Ten-thousandths ? 



What place, counting from ones, is the place 



28, Of thousands? 

2^, Of ten-thousandths ? 

25. Of millions? 

26. Of hundredths? 

27. Of thousandths ? 

28. Of ten-millions ? 

29. Of hundreds? 



80, Of hundred-thousandths ? 

81, Of hundred-millions ? 

82, Of hundred-miliionths? 
88. Of tens ? Of tenths ? 
84, Of ten-thousands ? 

86. Of ten-millionths ? 

86. Of hundred-thousands ? 



87. Of millionths ? 
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Of what order of units, integral or decimal, 



38. Are hundreds ? 
89. Are hundredths ? 
Jfi, Are millions ? 
Jlf.1. Are thousandths ? 
Ji2, Are thousands ? 
w^. Are ten-millionths ? 



^. Are ten-thousandths ? 

^5. Are millionths ? 

^^. Are ten-thousands f 

JfJ. Are hundred-thousandths t 

4<?. Are ten-millions? 

Ji9. Are hundred-millionths? 



114. When the right-hand figure of a decimal ex- 
presses ten-thousandths, the whole decimal is read as ten- 
thousandths ; when the right-hand figure expresses hun- 
dred-thousandths, the whole decimal is read as hundred- 
thousandths ; and so on. 



Ten-thousandths are written 
.0001 .0005 .0008 
.0003 .0006 .0009 



Hundred-thousandths are written 
.00001 .00004 .00007 
.00002 .00006 .00009 



115, Pbinoiples of Decimal Notation. 

I. Ten units of amy order are one tmit of the next 
higher order. 

II, One unit of any order is ten units of the next 
lower order. (See 35.) • 

A.* Copy and read 

.40003 

8.02904 

9.06041 

34.21008 



.0002 
.0056 
.1301 
.0400 



.0480 
1.0006 
20.0809 
.00024 



JB. Write in words 



.9018 
508.72023 
7.00068 
.18000 



80.96710 
3,000.0845 
101.03478 
45.75692 



C. Copy and read 



8.528040 
.4366576 



25.580016 
.256153 



.1413948 
709.400365 



59.00654387 
3,054.26405746 



1>. Express by figures 

1. 5 ten -thousandths; 62 ten -thousandths; 207 ten- 
thousandths ; 13 and 59 ten-thousandths. 

S. Five hundred seventeen and three thousand six hun- 
dred forty-seven ten-thousandths. 
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3. Five thousand eighteen hundred-thousandths. 

4. Two thousand sixteen ten-thousandths. 

5. One hundred fifteen ten-thousandths. 

6. 97 thousand and 18 ten -thousandths; 12 hundred- 
thousandths ; 600 thousand and 284 hundred-thousandths. 

7. Six hundred thousand two hundred four millionths. 

8. One hundred ninety-seven ten-millionths. 

9. Five hundred ninety-one millionths. 

10, Two hundred seven thousand fifty-six ten-millionths. 

11. 46 million 274 thousand 508 hundred-millionths. 
IZ. 17 and 1,425 hundred-millionths. 

13. Ninety million and forty-one ten-millionths. 

li* Thirty-four million seventeen hundred-millionths. 

116. EuLE FOB Decimal Notation. 

Write the decvmal pomt^ a/nd after it the figv/rea that 
excess the units of each order, 

117, EuLE fob Decimal Numeration. 

Mead the decvmal as a/n i/nteg'er^ amd gi/ve to it the na/me 
of its lowest order. 

Exercises in Decimal Notation and Numeration. 

Write and read the numbers expressed by 

1. 9 thousandths ; 23 thousandths ; 35 and 7 tenths ; 
4 and 276 thousandths. 

2. 9 and 18 ten-thousandths ; 55 and 5 hundredths ; 
2,987 ten-thousandths ; 4 and 68,001 ten-millionths. 

3. 400,000 and 4 hundred-thousandths. 

^. 1 thousand and 20 thousand 84 hundred-thousandths ; 
7 thousand 17 and 4 millionths. 

6. 78 thousand and 219 millionths ; 106,204 hundred- 
millionths; 6 and 49 hundred-millionths. ^ 



DECIMALS.-'NOTATION AND NUMERATION, 117 

Express by figures 

6. Forty -one thousand thirty -six and two hundred 
seventy-three thousandths. 

7. Fourteen hundred-thousandths. 

8. Forty-four and forty-four hundred-thousandths. 

9. Two hundred six thousand four hundred seventy 
and three tenths. 

10. 50 million and 50 thousand 5 hundred 12 hundred- 
thousandths. 

11. 101 million 101 thousand 101 and 1 million 1 thou- 
sand 1 hundred-millionths. 

12. Sixty-one million thirty-two thousand eight hun- 
dred seventy -six and two million eight hundred fifty 
thousand forty-one ten-millionths. 

13. One hundred seventy -two and eight tenths; six 
hundred twenty-four hundred-thousandths. 

H. One hundred fifty-two million six hundred fifty and 
fifty million forty thousand thirty-six hundred-millionths. 

15. Sixty-five thousand and seven ten-thousandths. 

16. Thirty and six thousand eight ten-thousandths. 

118. Currency is the money used in trade and 
commerce. 

The currency of the United States is a decimal cur- 
rency. It is sometimes called Federal Money. 

119, The money units in common use are the 
doUa/Tj the cent^ and the mill. 

a. A cent is 1 hundredth of a dollar ; and 

A mill is 1 tenth of a cent, or 1 thousandth of a dollar. Hence, 

10 miUs are 1 cent 
100 cents " 1 doUar. 

Write 1 mill, $.001. 6 dollars 56 cents 8 mills, $5,568. 

" 6 mills, $ .006. 20 dollars 20 cents 1 mill, $20,201. 

" 10 cents 5 mills, $.105. 7 dollars 4 cents 3 mills, $7,043. 
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% .0006 is 6 tenths of a mill ; $ .0085 is 8 and 5 tenthg mills. 

$ .2943 is 29 cents 4 and 3 tenths mills. 

$15.65426 is 15 dollars 65 cents 4 and 25 hundredths mills. 

b* Write cents as hundredths^ and mills as thousandths^ of a 

dollar, 
c* Read decimal parts of a dollar less than mills as decimals 

of a mill. 

190. Halves, fourths, and eighths of a cent are exten- 
sively used in business computations. 

\ cent or |.00i is 5 mills or $.005 



i 

i 
I 



(i 



(i 



it 



n 



n 



i( 



" 2.5 
" 7.5 



Copy and read 

2. $.007 
S. $6,761 



I.OOi 
I.OOf 
I.OOi 
$.00| 
$.00| 

l.oojt 

Exercises. 
Write 



" 1.25 " 

" 3.75 " 

" ft.25 " 

" 8.75 " 



(( 



<< 



(( 



(i 



(( 



(( 



$.0025 
$ .0075 
$ .00125 
$.00375 
$.00625 
$ .00875 



7, 8 mills; 15 cents 6 mills. 

8, 83 dollars 12 cents 5 mills. 

9, 400 dollars 8 cents 1 mill. 



4. $300,667 
6. $12,108 
6. $90,026 

Write in decimal form and read 

10, 12i cents; 6^ cents; 18f cents. 

11, 65f cents ; 85f cents ; 2f cents ; ^ cent. 

Write the decimal parts less than cents in fractional form, 
and read • 

li, $ .375 ; $ .2025 ; $1.09125 ; $10.00625 ; $105.56875. 
13, Seventy-five dollars thirty-seven and 1 half cents, 
i^. One thousand dollars one cent one mill. 

15, Nine dollars nine and one eighth cents. 

16, Fifteen dollars forty -three cents seven and five 
tenths mills ; four dollars three and one eighth cents. 

17, Twelve and one half cents; thirty -one and one 
fourth cents. 



SECTION II 



REDUCTION. 

131. Medticti4m is the process of changing num- 
bers from given to required units, without changing their 
values. 

Changing tenths to hundredths or thousandths; thousandths to 
hundredths, tenths, or ones ; dollars to cents or mills ; mills or 
cents to dollars, are examples of reduction. 

The same values are expressed 

1, By .6; .60, and .600. 

2. By 2, 2.0, and 2.00. 
S. By 7.3, 7.30, and 7.300. 



^ By .6300, .630, and .63. 

5. By 9.00, 9.0, and 9. 

6. By 3.400, 3.40, and 3.4. 

133, Eeduction of decimals is based upon the following 

Principle. Annexing decimal cvphers to a number^ or 
removi/ng deoi/mal dphet^s from the right of a number^ 
does not chcmge its valice. 

Eeduce 

1, .7 to hundredths. 
^., .026 to millionths. 
3. 62 to ten-thousandths. 
^ .930 to hundredths. 

How are hundredths j 9, To thousandths ? 
reduced ( ^0, To ten-millionths ? 

13. How are tenths, hundred-thousandths, thousandths, 
ones, and ten-thousandths reduced to millionths? 

Keduce Reduce to the same decimal unit 



5. .003000 to thousandths. 

6. 800 hundredths to ones. 

7. 76 tenths to ones. 

8. 368 hundredths to ones. 

11. To tenths ? 

12. To ones ? 



14' 6.3 to thousandths. 

15. .07 to millionths. 

16, 18.602 to ten-thousandths. 



17. 1.2, 4.37, 192, and .0004. 

18. 30.261, .0089, and 3.000004. 

19. 6.0108, 67.8, 234, and 2.34. 
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133. The same values are expressed 



4. By 200 cents and $2. 

5. By 676 cents and $6.76. 

6. By 953 mills and 95.3 cents. 



1. By $6, $6.00, and 600 cents. 

2. By $6, $5,000, and 5,000 mills. 

3. By $ .37, $ .370, and 370 mills. 

7. By 4,621 mills, 462.1 cents, and $4,621. 

8. By 15 mills, 1.5 cents, and $ .015. 

9. By $31.25 and 3,125 cents. Hence, 

In decimal currency, 
a. To reduce dollars to cents : — Annex two ciphers, 
h» To reduce dollars to mills : — Annex three ciphers, 

c. To reduce cents to mills : — Annex one cipher, 

d. To 'reduce dollars and cents to cents ; or dollars, cents, 
and mills to mills : — Remove the dollar mark and the deci- 
mal point, 

e. To reduce dollars and cents to mills : — Annex one cipher, 
and remove the decimal point, 

/. To reduce cents to dollars: — Point off two decimal places, 
and prefix the dollar mark, 

g. To reduce mills to cents : — Point off one dedmxil place. 

h. To reduce mills to dollars : — Point off three decimal places^ 
and prefix the dollar mark. 

Reduce 



1, 93 dollars to cents. 
S. 67 cents to mills. 
5. 218 dollars to mills. 
7. $.40 to mills. 
9. $3 to cents ; to mills. 
11, $3.40 to mills. 



Reduce to mills 

IS, $.09; $.83. 
^, $.213; $.605. 



-^ $r; $32; $.082. / 18. 875 mills. 



2. 86,000 cents to dollars. 

4. 359 mills to cents. 

6. 9,274 mills to dollars. 

8. 6,000 cents to dollarg. 
10. 3,219 mills to cents. 
12. 3,219 mills to dollars. 

Reduce to dollars 

19. 300 cents. 

20. 4,276 cents. 
\ 21. ^M"^ m\\\&. 



Reduce to cents 

16. $4; $15. 

17, $3.27; $10.50. 



SECTION III. 

ADDITION. 

134, Th£ prmciples for addition of integers^ page 28, 
cupph/ equaUy to addition of decimals. 

Written IFor**— Ex. What is the Pbocess. 

PTim of 7.4875, 836.5, .34, 85.075, and 7,k,81 6 

973? 836.5 

Explanation. — I write the numbers so that . 3 If. 

units of the same order stand in the same 86 .07 6 

column. Q y ^ 

I begin at the right and add as in integers, — i no ^ 

and place a decimal point in the result 1 j90Ss .^u^<j 

under the decimal points in the parts. 

Always place the decimal paint in the remit, when the tenths of the 
resiUt a/re written. 

Peoblems. 



1 


2 




3 


4 


.967 


.125 


tons 


800.1 


$121.10 


.00054 


1.25 


tons 


9.6Q 


38.47 


953.5 


12.5 


tons 2,064.25 


92.86 


7.375 


.0126 


tons 


167.4 


682.79 


6.76 


.00125 tons 

6 7 


283 


810.04 


5 


8 




$ 7.28 


$.58 


$2,000 


47.25 


days 


241.09 


.145 


5.75 


5.00695 days 


.42 


.0275 


48.01 


193.9 


days 


.96 


.5625 


.495 


5.87e 


J days 


44.52 


.095 


359.17 


9.00005 days 



9. A silversmith used 4.75 ounces of silver in making 
vases, 8.65 ounces in making goblets, and 10.6 ounces in 
making napkin rings. How mueh feiWer did Yia \»5^\ 

E 
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10. A family used .732 of a ton of coal in February, 
.824 of a ton in March, .688 of a ton in April, and .595 of 
a ton in May. How many tons of coal did they use? 

11. In four meadows containing 11.25 acres, 6.75 acres, 
13.33 acres, and 8,72 acres, are how many acres ? 

1^: A boy sold 3.75 bushels, 5.625 bushels, 9.5 bushels, 
and 6.25 bushels of pears. How many bushels did he sell ? 

13. A seedsman sold to five farmers 2.25 bushels, 1 bush- 
el, 3.5 bushels, 4.75 bushels, and 3.225 bushels of grass 
seed. How many bushels did he sell ? 

III,. Find the sum of two hundred and four hundredths, 
five thousand one hundred eight and seven thousand three 
millionths, one hundred thirteen thousand seven hundred 
six and two thousand five hundred four ten-thousandths, 
and ten and fifty-five millionths. 

15. By selling a horse for $183.75, 1 lost $24.50. For 
how much should I have sold him, to gain $39.70 ? 

16. A mechanic earned $56.25 in January, $45.63 in 
February, $67.50 in March, $65.87^ in April, and $75 in 
May. How much did he earn in the five months ? 

17. A lady bought 3 dozen buttons for $1.08, 2 yards 
of ribbon for $ .37^, 6 yards of muslin for $1.18f , some 
needles for $ .31i, a belt for $ .75, and a dress for $10.62|^. 
How much did her purchases amount to ? 

18. A grocer bought six hogsheads of molasses, contain- 
ing 117.5 gallons, 124 gallons, 129.3175 gallons, 104.75 
gallons, 130.0625 gallons, and 131.5625 gallons. How 
many gallons of molasses did he buy? 

19. What is the sum of 967 thousandths, 54 hundred- 
thousandths, 953 and 5 tenths, 7 and 375 thousandths, 
1,000 and 1 ten-thousandth, 6 and 75 hundredths, 8 and 

80,808 Aimdred-thougandthB, and ^%^\ 



SECTION IV. 

SUBTRACTION. 

135. The principle for svbt/ractiorh of integers^ page 
40, applies equally to Bubtraction of decimals. 

Ex. Subtract 16.78 from 38.25; 23.51 from 257.142; 
and 93.1875 from 130.5. 

^ , Processes. 

Explanation.— I , 2 3 

write the numbers - - — 

in each example so 38.25 S57.H2 130.6 
that units of the 16.78 23.51 93.1875 

SrSofUk^ ^^•^''^ ^33.632 37.3125 
orders in the minuend. 

I begin at the right and subtract, as in integers, and place a deci- 
mal point in the result under the decimal point in the minuend 
and subtrahend. 

In the third process, I suppose three decimal ciphers to be an- 
nexed to the minuend, when I perform the subtraction. 

Always pldce the decimal paint in the restUt, when ^ tenths of the 
remit are written. 

Problems. 

2 2 3 4 5 

325.48 87.006 1.03045 374 20,000.2875 

199.56 9.84 .0009 .125 482.52006 

6 7 5 ^ !? 

$250.35 $.104 $100,000 $1,000 $50 

187.50 .087 5.875 . .065 2.875 

11. From a piece of linen containing 43.5 yards, a clerk 
Bold 26.8 yards. How many yards remained ? 

M 56^413 miles- 81.0064 milea^lio^mjMi'^ma^ 
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13. At night the snow was 11.37 inches deep, and in 
the morning it was 13.03 inches deep. How mnch snow 
fell during the night ? 

H,. Of a railroad 240.475 miles long, 168.025 miles are 
double track. How many miles are single track ? 

15. From a barrel of kerosene containing >42 gallons, 
31.25 gallons were drawn. How many gallons remained? 

16. Two men built 134 rods of stone fence, one of them 
building 65.87 rods. How many rods did the other build? 

17. From a 5-pound box of starch, a grocer sold 2.0625 
pounds. How many pounds remained in the box? 

18. From ninety-five and eight thousand five ten-thou- 
sandths take ten and forty-four hundredths.' 

19. A tree 79.95 feet high broke off 4.7 feet above the 
ground. What was the length of the part broken off ? 

£0. A silver dollar weighs 412.5 grains, and contains 
41.25 grains of copper. How much pure silver does it 
contain ? 

^1. From eight hundred sixty and four hundredths take 
nineteen and nine thousand fifty-four hundred-thousandths. 

^2. A cubic foot of gold weighs 1,203.625 pounds, and 
a cubic foot of iron 450.4375 pounds. How much more 
does the gold weigh than the iron ? 

^3. If wheat is worth $1.18f per bushel in Milwaukee 
and $1.87^ in New York, how much is added to its value 
by transportation ? 

^4^ In a cistern that will hold 320.5 barrels, are 192.8125 
barrels of water. How much more water will the cistern 
hold? 

£5. Mr. Brown exchanged a silver watch worth $18.75, 
lor a gold watch worth $80, paying the difference in 
jnonejr. How much money did lie -p^y '^ 
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S6. A merchant sold a piece of damaged cloth that cost 
him $94.37, at a loss of $26.75. For how much did he sell it ? 

^7. A vessel sailed from Portland, Me., for Mobile, with 
a cargo of 1,438.275 tons of ice, and 561.895 tons of it 
melted on the voyage. How much more ice reached Mo- 
bile than melted on the voyage ? 

28. A merchant bought a jar of butter for $15.37^^, pay- 
ing $6.87^ in cloth, $4.62|^ in groceries, and the balance in 
money. How much money did he pay ? 

£9. A farmer raised 32.25 bushels of timothy-grass seed. 
He sowed 4.03125 bushels, and sold 12.125 bushels. How 
many bushels had he left ? 

30. A laborer received $6 for his week's work. He paid 
$1.62^ for flour, $ .85 for tea, $ .75 for sugar, and $ .37^ for 
butter. How much money had he left ? 

31. From an ice-house containing 500 tons of ice, a deal- 
er sold 18.263 tons, 15.967 tons, 17.4 tons, and 16.48 tons. 
How much ice was left in the ice-house ? 

32. From a cask containing 37.175 gallons of alcohol, 
a druggist drew at different times .125 of a gallon, 1.5 
gallons, .25 of a gallon, and .75 of a gallon. How many 
gallons remained in the cask ? 

33. A butcher killed an ox that cost him $63.37. He 
retailed the meat for $61.96, sold the tallow for $6.08, and 
the hide for $8.55. How much were his profits ? 

34. C has 53.843 acres of land in one field, 75.364 acres 
in another, and 15.527 acres in a third. How much must 
he purchase of a neighbor, to have a farm of 200 acres ? 

35. B invests $1,750.25 in oats, $786.37^ in com, and 
$2,648.62^ in wheat. He sells the oats for $2,022.45, the 
corn for $831.50, and the wheat for $2,331.30. Does he 
gain or lose, and how much, on the oats ? Ofl the com ? 
On the wheat ? On the tliree investments ? 



SECTION Y. 



MULTIPLICATION. 

136. The methods of written work in mnltipKcation 
of decimals are based upon the following 

Principle. There must he as mcmy decimal places in 
the product as there a/re in hath factors. 

Ex. 1. The factors are .24: and 39. What is the product 1 
Explanation. — ^I write the First Process. Second Process. 



factors and multiply as in 
integers; and, since one 
factor is an integer, and 
there are two decimal 
places in the other factor, 
I point off two decimal 
figures in the product. 



39 

72 
9.36 



39 

.24 


156 
78 



9.36 



When one factor m an integer, tJie product has the same number qf 
decimal places as the other factor. 

Ex. 2. Multiply 5.63 by .8. 

Explanation. — I write the numbers and multiply 
as in integers; and, since there are three decimal 
places in the factors, I point off three decimal fig- 
ures in the product. 

Peoblems. 

LI £ 1 

210.735 634.04 .19125 250,375 

9 76 108 .07 



Process. 

6.63 
.8^ 

i.504 

5 

47,232 
7.38 



$194.17 
18 



$310.75 
236 



II 



Multiply 4.29^ 
by .27 



12 

9432.6 
55.55 



8 

$5,044 
7.5 

13 

$647.89 
20.009 



9 

$24,960 
.25 

14 

$296.07 
65.33 



10 

$74,809 
17.05 

15 

5.01234 
.8007 



What is 
the value " 
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16, How many feet is it across a street 5 rods wide ? 

(1 rod ifl 16.5 feet) 

17, How many bushels of oats are there in 4 bins, each 
bin containing 20.75 bushels ? 

18, How many days are there in 10.7 years ? 

19, What is the weight of 47 reams of printing-paper, 
each ream weighing 38.125 pounds ? 

20, Of 37 thousand feet of lumber, @ 28.25 ? 

21, Of 29 rolls of wall paper, @ 44c.? 

22, Of 125 pounds of nails, @ 6c.? 
2S, Of 148 yards of broadcloth, @ $3.87^? 

V24, Of 55.3 acres of land, @ $118? 

25, If one ton of lead ore yields .765 of a ton of lead, 
372.084: tons of ore will yield how many tons of lead ? 

26, How many tons of flax can be raised on .85 of an 
acre of land, if 1.8764 tons are raised on one acre? 

27, If .35 of a pound of butter is made from 1 gallon 
of milk, how many pounds of butter can be made from 
2,245.5 gallons of milk ? 

28, If 22.73 gallons of brine are required for 1 bushel 
of salt, how many gallons are required for 83.25 bushels ? 

lar. Ex. Multiply .75 by .003. 

Process* 
Explanation. — I write the numbers and multi- 
ply as in integers; and, since there are five deci- , 7 5 
mal places in the factors, I prefix two decimal 003 

ciphers to the product of 75 and 8, thus making ! 

the number of decimal places in the product ,00225 
equal to the number in both factors. 

When there are not as many figures in the written result as 
there are decimal places in the factors, supply the deficiency by 
p^^efixing decimal ciphers. 

Problems. 

.0854 .084 .00393 .00049 .06052 

.032 .07 .006 .057 .066 



123 SECOND BOOK IN ARITHMETIC. 

6. How much grass seed will be required for .05 of an 
icre, at the rate of .3 of a bushel to the acre ? 

7. How far will a locomotive run in .25 of a minute, at 
bhe rate of .36 of a mile per minute ? 

8. How much will .375 of a pound of bicarbonate of 
3oda cost, at $ .18| a poimd ? 

9. Find the cost of 15.5 yards of tape, at $ .00^ a yard. 

10. A cook used .09 of .31 of a gallon of molasses. How 
much molasses did she use ? 

11. Multiply 32 ten-thousandths by 7 himdredths. 

laS. Ex. Multiply 35.827 by 10, by 100, by 1,000, and 

by 100,000. 

Processes. 

35.827X 10^ 358.270^ 358.27 

36.827 X 100=1 3,682.700=^ 3,582.7 

35.827X l,000=z 36,827.000 =z 36,827 
36.827x100,000 = 3,682,700.000 =:3,5 82,7 00 

Each removal of the decimal point in a number one place to 
the right, multiplies the number by 10. (See 3S.) 

__ , . , Peoblems. 

Multiply 



/. 53.78 by 10. 
2, $2.31 by 10. 



5. $ .0625 by 100. 

6. $37.81i by 10,000. 



S. 6.8794 by 100. 
4. ^9.6043 by 1,000. 

7. What is the total length of 1,000 bars of railroad 
iron, each bar being .00062 of a mile long ? 

( 8. Of 1,000 fat cattle, @ $42.69f. 
Find the cost I 9. Of 100 days' board, @ 75c. 

( 10. Of 10,000 quart bottles, @ 7|c. 

139. KuLE FOR Multiplication of Decimals. 
I. Write the numbers and multiply as in integers. 
II. Point off as mxmy decimal figures in the pi^odud 
%s there are decimal places in hoth factors. 



\ 
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Fboblems. 



/.Multiply 172.84 by 50. 
2. Multiply $2.73 by 8,600. 

5. Multiply .12815 by 93.7. 
4, Multiply $ .84^ by .946. 

6. Multiply .0062 by .0008. 



6, 400,000 x.00004=how many! 

7, 397,654 X 380.07 =bow many? 

8, $100,000x6.876 = how many I 

9, 2,500 x.25=how many! 
10, .000007x7,000,000= how many? 

11, How much silk will be required for 9 yards of rib- 
bon, if .085 of a pound is required for one yard ? 

12, How many yards are there in 25 pieces of tapestry 
carpeting, each piece containing 62.75 yards ? 

13, How many rods of stone fence will a man lay in 
128 days, if he lays 3.69 rods each day ? 

H. If a rolling-mill mates 94.2 tons of iron per day, 
how many tons will it make in 164.25 days ? 

15. If 3.75 gallons of cider can be made from one bushel 
of apples, how much cider can be made from 38.5 bushels ? 

Find the cost 

16. Of .84 of a ton of plaster, at $4.25 a ton. 

17. Of 15,000 bushels of wheat, at $1.06J- a bushel. 

18. Of 18.4 tons of straw, at $3.12|- a ton. 

19. Of 7 pieces of lace, 39 yards each, at $ .37|- a yard. 

20. How much is the freight on .456 of a ton of goods 
from New York to Toledo, by railroad, at $28.60 a ton ? 

21. What is the value of a million pins, at one-ten-thou- 
sandth of a dollar each ? 

22. I bought 2.5 yards of broadcloth, at $3.75 ; 1 yard 
of cashmere for $ .87^ ; 26 yards of calico, at $ .12^ ; and 14 
yards of muslin, at $ .35. What was the cost of the whole ? 

23. A mechanic earns $2.75 per day, and his expenses 
are $1.40 per day. How much does he save in a week ? 

^4. I bought 42.5 gallons of linseed-oil for $37.18^, and 
sold it at $1.12^ per gallon. How much did I gain ? 

F2 



SECTION VI. 

DIVISION. 

130. The methods of written work in division of deci- 
nals are based upon the following 

Peinciple. There must he as mcmy dedmal pLaces tV« 
he quotient as the number of deoimal places in the divi- 
lend exceeds the number in the divisor, 

Ex. Divide l,m.l5 by 9. ^^^ 

Explanation. — I divide as in integers; and, o\y o//y 

since there are two decimal places in the X£l~i___ 

dividend and none in the divisor, I point 2 16,35 
oS. two decimal places in the quotient. 

When the dimor is an integer', the quotient has the same number of 
deciinaX places as the dividend. 

Problems. 

£ 2 3 4 

9). 396 39).897( 65)33.440( 105)7.89285( 

6. My horse eats .324 of a ton of hay in 9 weeks. How 
nnch hay does he eat in a week ? 

6, If a boarding-house keeper uses 2.1875 barrels of 
lour in a week, how much flour does she use in a day ? 

7, A fruit dealer sold 686 boxes of oranges for $1,543.50. 
What was the price per box ? 

8, A gentleman bought a parlor carpet containing 43 
jrards, for $96.75. How much did he pay per yard ? 

9, If 55 peach baskets hold 34.375 bushels, how muci) 
ioeseach basket hold? 



DSClMALa.^LIVISION. 131 

131. Ex. Divide 15.695 by 7.3. Process. 

Explanation.— I divide as in integers ; 7.3)16.6 96(2.16 

and, since there are three decimal 146 

places in the dividend and one deci- 10 9 

mal place in the divisor, I point off ^ ^ 

two decimal places in the quotient, ' ^ 

and I have 2.15, the required quo- 3 66 

tient. ^gg 

NoTB. — To secure acci^racy in pointing off decimal figures in the quo- 
tient, many teachers prefer the following method : 

1. Before beginning to divide^ cut off ^ by a litUj aa many 7.S)16.6\9S{9.1S 
places to the right of the decimal point in the dividend aa ^Aff 

there are decimal places in the divisor ^ as shown in tM ex- 109 

'tanpie in the margin. 7S 

3. In dividing^ toriie tite decimal point in the result to?ien ^^^ 

dU the orders to the left of the line have been used, ^^^ 

Peoblems. 
1. How many times is 16.54 contained in 611.98 ? 

5. What is the quotient of .3264 divided by .0034 ? 

3. If one barrel of flonr is made from 4.5 bushels of 
wheat, how many barrels will be made from 67.5 bushels ? 

4. How many sheets of Eussia iron, each weighing 
3.31 pounds, will a workman use in making 76.13 pounds 
of stove-pipe ? 

6. If one overcoat is made from 3.25 yards of cloth, how 
many overcoats can be made from 61.75 yards ? 

6. How many casks, each holding 41.315 gallons, will 
be required, to hold 11,278.995 gallons of alcohol ? 

7. 15.9392 tons of iron ore will make how many loads, 
each weighing .9376 of a ton ? 

8. A carriage ironer paid $24.72;^ for bar steel, at $ .07| 
a pound. How many pounds of steel did he buy ? 

9. If an acre of land produces 1.92 tons of hay, how 
much land will produce .9024 of a ton ? 
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Process. 

64)^8.24(^.86 
128 

612 

320 
320 



139. Ex. 1. Divide 18.24 by 6.4. 

Explanation. — I divide as in integers; 
and when all the figures expressing 
the dividend have been used, I form 
a new partial dividend, — by annex- 
ing a cipher to the remainder, — and 
continue the division. 

Counting the cipher annexed to form 

the last partial dividend as a decimal 

place of the given dividend, I point 

off two decimal places in the quotient. 
The result, 2.85, is the required quotient. 

a. When there is a remainder after dU the orders of the dividend^ 
have been usedfform a new partial dividend by annexing a cipher, 
and continue the division. 

h. Decimal ciphers annexed to form a partial dividend, must be 
counted as decimal places of the given dividend. 

6.U)18.g\U{i.86 
Note. — Proceeding as directed in Note, page 131, the l^S 

ecimal point is placed in the quotient before writing the 6UU 

rst decimal figure. AL^_ 

sso 

320 



7854-7-5.6 = 
785.4-^5.6 = 
78.54-5-5.6 = 



7. .7854-^.56 = 



8. .7854 



9. .7854-^.0056 = 



.056 = 



Problems. 

4. 7.854—5.6 = 
6. .7854-^5.6 = 
6. .7854-^56 = 

10. Divide 76.94 by 4.9. 

76.94 -T- 4.9 = 15.702^ ; or 76.94 ~ 4.9 = 16.702 + . 

When the division does not terminate, or when it has been ca/rried as 
far as is desirable, express the remainder fractionally, as a part 
of the quotient; or, write + after the quotient. 

Divide, carrying the division to three decimal places, 

11. 1.264 by 3. | 12. 3,156.293 by 25.17. | 13. $650 by 313. 

14. A baker paid $103.60 for 21.25 cords of wood, 
low much did he pay per cord? 

16. A manufacturer made 25 sets of table-spoons that 
vreighed 231 ounces. How much did one set weigh ? 



\ 
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16. If .38 of a bushel of grass seed will seed one acre of 
land, 15.39 bushels will seed how many acres ? 

17. An Iowa farmer raised 3,045 bushels of com from 
56 acres. How much was the yield to the acre ? 

18. A bookseller sold 25 arithmetics for $8.43. How 
much did he receive apiece for them ? 

19. Divide an estate of $31,723.25 equally among 7 
heirs. 

Process. 
133. Ex. Divide 42 by .56. .66)4.^.00(75 

Explanation.— Since there are two deci- 39 2 
mal places in the divisor and none in S ^ 

the dividend, I annex two decimal ci- o o n 

phers to the dividend before dividing. ' 2 80 

TTiere must he at least as many decimal places in the dividend as in 
the divisor, before beginning to divide. 

Peoblems. 

1. Divide 5,463.9 by 42.02. 

2. $875 ~ $3.12^ = how many ? 

3. A farmer exchanged 15 bushels of wheat for flour, 
receiving 1 sack of flour for every 1.25 bushels of wheat. 
How many sacks of flour did he receive ? 

Jf,. If a factory girl weaves 6.25 yards of sheetings in 
an hour, in how many hours can she weave 40 yards ? 

5. When the price of rice is $ .06^ a pound, how many 
pounds can be bought for $3.50 ? 

6. A stationer sold .875 of a gallon of ink, in bottles 
holding .0625 of a gallon each. How many bottles of ink 
did he sell ? 

7. A druggist puts up 23 gallons of cologne in 736 
bottles. How much cologne does each bottle contain ? 
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134. Ex. Divide .002 by .08. Process. 

Explanation. — After dividing, I find that ,08).00^ 

there are five decimal places in the dividend ^ 7i7/i 

used, and two in the divisor. I therefore *U Jo 
point off three decimal places in the result. 

Note. — The process is more readily performed by the ,OS) .oo\% 
method given in Note, page 131. .0*5 

1. Divide .897 by 39. 2. .27 by 4.32. S. .7 by 112. 
J^ .0016 by .512. 5. .07 by 12.8. 6. 2 by 53.1. 7. .1537 by 29. 

8, Divide $8 into 200 equal parts. 
5. If .7505 of an ounce of gold-leaf will cover 79 
square feet, how much gold-leaf wiU gild one square foot ? 
10. $2.47 J for 275* lemons is how much apiece ? 

135. Ex. 1. Divide 582.7 by 10, by 100, by 1,000, 

and by 100,000. 

Processes. 

58S.7-r^ 10^.58,27 

582.7-^ 100= 5.827 

582.7-^ l,000=z ,5827 
582.7-^100,000= .005821 

Each removcU of a decimal point in a number one place to the kft 
divides the number by 10. 

Ex. 2. Divide 3,725.4 by 700. 

Explanation.— Since 700=7 times 100, 1 Process. 

divide the dividend by 100, and obtain ^ nn\ Q*y\6} /: / 

37.254; and this result I divide by 7, and ^ ^^ )o /\/io.Jt 

obtain 5.322, the required reault. 5.S22 

Problems. 



1. Divide 537.8 by 10. 

2. Divide 62.5 by 50. 

3. Divide 5,960.43 by 900. 



4. $.75-^100 = 

5. $437.50-7-1,000 = 

6. $30,943.20-T-$15,000 



Z 434.5 acres of land were divided equally among 10 
persons. How much land had each peis^oiil 
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5. An Ohio fanner raised 2,175 bushels of corn from 
40 acres of land. How much was the yield to the acre ? 

9. In how many months will a man whose wages are 
$100 per month, earn $937.50 ? 

10. A railroad 200 miles long was constructed, at a cost 
of $8,263,860.60. What was the cost per mile ? 

136. BuLE FOB Division of Decimals. 

I. Annex decimal ciphers to the dividend^ when neces- 
sa/n/y and divide as in integers. 

11. Point off as many decimal figures in the qicotient 

as the numher of decimal places in the dividend exceeds 

the number in the di/visor. 

a. Gaunt decimal ciphers annexed to form a partial dimdend, as decU 
mat places of the given dividend, 

h. It is necessary to annex decimal ciphers to the dividend 

1. When it has a less number of decimal places tJian the divisor. 

2. When the dividend^ considered as an, integer, is less than the divisor 

considered as an integer. 

3. When there is a remainder after oM the orders of the dvcidend have 

been used. 

Problems. 
1. .1632 divided by 3.4= how many ? 

5. How many times is .0753 contained in 1,385.52 ? 
3. What is the quotient of 5 divided by 64 ? 

-^ Divide 90.5 into 14,480 equal parts. 

6. 639 cords-7-11.25= how many cords? 

6. 15.39 bushels are how many times .38 of a bushel ? 

7. How many pounds of wool will be required for 264 
yards of cloth, at the rate of 1 pound for .625 of a yard? 

8. If in an hour 18.75 barrels of water run into a cis- 
tern that holds 204 barrels, in how many hours will the 
cistern be filled ? 
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9. In what time will a railroad train run 16 miles, if it 
runs at the rate of 31.25 miles an hour ? 

10. I raised 147 bushels of oats on 2.24 acres of land. 
At what rate did the land yield per acre ? 

11. If one gallon of sap makes .18 of a pound of maple 
sugar, how many gallons of sap will make 112.59 pounds 
of sugar ? 

13. If 1 bushel of charcoal is made from .0196 of a 
cord of wood, how many bushels can be made from 5.831 
cords? 

13. $564.37^ for 105 sheep is how much a head ? 

14'- $35 buys how many pounds of sugar, at $.12|-? 

16. $172.50 buys how many lounges, at $7.50? 

16. $59.06|- for 31.5 gallons is how much per gallon ? 

17. $1.87^ buys how many bushels of plums, at $2.50 a 
bushel? 

18. At $ .56 a yard, $24.36 buys how many yards of 
muslin ? 

19. How many goblets, each weighing 7.5 ounces, can 
be made from 176 ounces of silver ? 

30. 815,105 pounds of hay ai'e how many tons of 2,000 
pounds each, and how many pounds over ? 

SI. 124.2 tons of coal will make how many full car loads 
of 9.5 tons each ? 

33. 134 bushels of wheat will pay for how many sheep, 
at 2.5 bushels for 1 sheep ? 

33. I sold .95 of an acre of land in building Jots of .125 
of an acre each. How many lots did I sell ? 

34-. A baker has 834.25 pounds of lard, and he uses 
^S. 75 pounds daily. How many full days will the lai*d 
/ast him, and how many pounds over'i 
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Accounts and Bills. 

137. A debt is money, goods, or services due from 
one party to another. 

' a. A debtor is a person from whom a debt is doe. 
6. A creditor is a person to whom a debt is due. 

138. A hiU of goods is a written statement given 
by the seller to the buyer, containing the date of the pur- 
chafie ; the names of buyer and seller ; a list of the goods 
bought, with their prices ; and the total amount or cost. 

a. An item is each particular in a bill. 

h. Extending an item is finding the cost of the item. 

c. The footing is the total cost of all the items in a bill. 

139. An account f in business transactions, is a writ- 
ten statement of debits and credits between two parties. 

a. The balance of an account is the difference between 

the sums of the debits and credits. 

b. When a bill or account is paid, the party to whom the 

payment is made should write at the bottom of the same, 
Received payment, or Paid, followed by his name. 

Problems. 
Extend the items, and find the footings in the following 
bills: 

Mr. Qy^ilnui oA^ttvfnan 

Sdouy^^ o/ B. F. Brown & Co. 

4 /uz/1614 "^u/en <M€c/ii. ® JO . . f 

5 ^a7nfi ^^tmneyii, " .Op . . 

/ ^oin. ^it/Uuaiot, 9.S5 

't <^/iac/e. / .75; / ^/lac/^ S^ot4, //.i>5 

S Sffoea, .63 an€^ f .^^ 
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2. Cleveland, e^. ^, /(^<^^. 

Mr. ^i^nod J^. ^ta^am/ 

^ot4^4^ o/ Henry Arnold, 

5 /^. Jitva ^o//ee, @ S^^ , . . / 

6 " ^lUlet, -' 30((i . . . 

/ </az. ^la^ioe^, ,2^ 

/ /o, ^ahan ^^ea, .,,,..... 4,i0 

/ "YfiZ/hu, ma^dei. S5 



Scanty Q/wiou/» 

Put the following narrations of business tranbactions 
into bills of proper f onus : 

S. Philadelphia, December 6, 1882, Charles Koberts & 
Do. sold to Mrs. Eliza WilKams, for cash, 2 doz. silver ta- 
ble forks, at $37.50 per dozen ; 1 dozen silver table-spoons 
for $33 ; 3 sets of silver tea-spoons, at $9.25 per set ; and 
1 silver cake basket for $37.50. 

4-. Albany, N. Y., November 1, 1882, Joseph Daniels 
bought of James Eiley & Co. 15.5 tons of stove coal, at 
^4.75; 19 tons of grate coal, at $5.12^; and 14 cords of 
wood, at $5.25. 

5. Springfield, December 24, 1881, Jones & Bogart sold 
bo Lyman A.* Moore, on account, 1 piece of Lonsdale cot- 
ton, 42 yards, at $ .12^ ; 5 yards of French broadcloth, at 
i^4.75 ; 16 yards of Merrimac prints, at $ .09 ; 8 yards of 
Irish linen, at $.68J; and 12 yards of Hamburg edging, 
it $ .37^. 

Note. —For ovJdine^ of decimah for review, see page 271, 
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Genebal Eeview Problems in Decimals. 

1. Multiply twelve thousandths by twelve hundredths, 
and divide the product by six ten-thousandths. 

^. From nine hundred and nine ten-thousandths sub- 
tract nine hundred nine ten-thousandths, and divide the 
remainder by nine hundred thousandths. 

3. What is the quotient of .01 divided by 12.8 ? 

J^.. If a clerk wishes to save $100 a year out of a salary 
of $900, how much can he spend per week ? 

6. If 105.6 tons of rails are required for 1 mile of rail- 
road track, how many tons are required for 137.55 miles ? 

6. How much is the freight on a cargo of 25,380 bush- 
els of wheat, from Chicago to BuJBfalo, at $ .OiJ per bushel ? 

7. A half-dime a day is how much a year ? 

8. 31 laborers received $1,046.25 for working 22.5 
days. What were the average daily wages ? 

9. When tomatoes are worth $3 a bushel, what part of 
a bushel can be bought for $ .37^ ? 

10. I sowed 2.736 quarts of clover seed in my orchard, 
at the rate of 5.76 quarts to the acre. How much land 
is there in my orchard ? 

11. The taxes paid in a certain school-district one year 
were as follows : By A, $38.75; B, $10.50; C, $132.50; D 
$6 ; E, $58.75 ; F, $2.50 ; Glass Manufactory, $1,057.50 ; H 
$30 ; I, $1.50 ; J, $8.60 ; K, $141.80 ; L, $3.75 ; M, $530 
National Bank, $1,515 ; O, $137.60; P,$6.70; Q, $199.60 
Eailroad Company, $895 ; S, $9.60 ; T, $3.50 ; U, $266.75 
Y, $176.25 ; and W, $2.75. What was the amount ? 

12. A housekeeper uses .375 of a pound of sugar to a jar 
of fruit. If she has 25 pounds of sugar, how many jars 
can she put up, and how much sugar will she have left ? 
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13, A farmer raised 823.3 bushels of oats on 15 acres, 
and 466.45 bushels on 7 acres. What was the average 
yield per acre from the two pieces of land ? 

i^. 25 miles of a railroad 57.36 miles long cost $13,758.40 
per mile, 17 miles cost $16,521.72 per mile, and the re- 
mainder cost $18,125.12^ per mile. What was the aver- 
age cost per mile of the entire road ? 

15. A laborer earns $1.31i per day, his wife $ .62^, and 
each of 3 children $ .37^. What are the earnings of the 
family per week ? 

16. If 100 sheep cost $437.50, what is the price per 
head ? 

17. How many bushels of onions can be raised on 3.27 
acres, at the rate of 415 bushels to the acre ? 

18. How many tons of broom-corn can be raised from 
.85 of an acre, if 1.876 tons can be raised from one acre ? 

19. The owner of a schooner sold .3125 of her to the 
captain. What part of the vessel did he still own? 

W. A contractor built a house for $3,725. The mate- 
rials cost him $2,641.37^, and he paid $1,796.50 for labor. 
Did he make or lose money, and how much ? 

21. What is the cost of 32.5 bushels of oats, at $ .56i? 

22. To-day Mary Morton bought of me 15 yards of 
dress silk, at $1.75 ; 3 yards of satin, at $1.87i ; 6 yards 
of French lace, at $.81^; and 12 yards of gingham, at 
$ .28. Make out the bill. 

23. On the 1st day of May last, Andrew Erwin bought 
of Potter & Co., of Philadelphia, 6 pairs of calf boots, @ 
$4.50 ; 8 pairs of kip boots, @ $3.62^ ; 4 pairs of ladies' 
kid boots, @ $2.75 ; and 12 pairs of ladies' cloth boots, @ 
$2.12;J^. Make out and receipt the bill. 



CHAPTER III. 

PROPERTIES OF NUMBERS. 



SECTION I. 

FACTORS AND DIVISORS. 

140. The integral factors of a number are those 
integers of which the number is the product. 

One integer is exactly divisible by another when the quotient is an 
integer. 

141. A composite number is a number that has 
other integral factors besides itself and 1. 

143. A prime number is a number that has no 
integral factors besides itself and 1. 

a. A prime factor is a factor that is a prime number. 

6. An even number is a number that is exactly divisible 
by 2. 

€• An odd nufnber is a number that is not exactly divisi- 
ble by 2. 

Oral Work. — 1. Name all the composite numbers 
between 30 and 75, and tell why they are coinposite. 

^. Name all the prime numbers from 1 to 50. 

3. What integers less than the number 20 are even? 
Why? 

jj.. What integers between 30 and 50 are odd ? Why ? 

14SI. Factoring is the process of finding the integral 
factors of a number. 

An exact divisor of a number is any integral factor of 
that number. 

A» What are the integral factors 
i. Of 21? I 2. Of 35? I S. Of 18? I 4. Of 29? | 5. Of C3? 
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What mimbers are exact divisors 



6. Of 15? 

7. Of 27? 

8. Of 35 ? 



9. Of 24? 
10. Of 56 ? 
ii. Of 45 ? 



i^. Of 77? 
13. Of 49 ? 
i^ Of 95? 



16. Of 64? 
i^. Of 75 ? 
i7. Of 108 ? 



. Of 128! 



What are the prime factors 

18.0iS\ iaOf36? mOfSO? ^ZOf72? 

Any number is exactly divisible 

JBy j^^ if it is an even number. 

jBy 3, if the sum of its digits is exactly divisible by 8. 

Sy 4, if the number expressed by its two right-hand figures is 
exactly divisible by 4. 

3y S, if its right-hand figure is 5 or 0. 

Sy 6^ if it is even, and the sum of its digits is exactly divisible 
by 3. 

By 8, if the number expressed by its tliree right-hand figures is 
exactly divisible by 8. 

By 9, if the sum of its digits is exactly divisible by 9. 

JBy 10, if its right-hand figure is 0. 



B* Of the twelve numbers in the margin, 
1. Which are exactly divisible by 2 ? 



2. By 3? 
S. By 4 ? 



4. By 5? 
6. By 6 ? 
6. By 8 ? 

Case I. Prime fitctors. 



7. By 9? 

8. By 10? 



78 

95 

168 

262 



416 
360 
595 
423 



656 

777 
1,260 
2,520 



7 



WriMen Work. — ^Ex. Find the prime factors of 210. 

Explanation. — Since 210 is an 
even number, I divide it by the 
prime factor 2. Since the sum 
of the digits of 105 is exactly di- 
visible by 3, 1 divide 105 by the 
prime factor 3. Since the right-hand figure of 85 is 5, 1 divide 
3S by the pnme factor 5, and obtain the prime number 7. 

^, S, S, and 7 ate the prime factors required. 



210 

2 



Process. 
105 35 

3 5 



PROPEBTIEa OF NUMBERS.^FACTORS, ETC, 143 



144. BuLE FOB Prime Factobs. 

I. Divide the given number hy any jprime factor, 

II. If the quotient is a composite numher^ divide it in 
like manner/ and so continue to divide^ till the quotient 
is a prime numher. 

The divisors and the last quotient are the prime factors. 

Problems. 



Find the prime j 7. 315. 
factors of \2. 430. 



5. 729. 

6. 954. 



7. 2,838. 

8. 9,765. 



3. bb5. 
U. 863. 

Case II. Common Prime Factors. 

OraH Work. — 145. What number is an exact divisor of 



1. 9 and 15? 
^. 16 and 28? 
8. 45 and 63 ? 
^ 19 and 72 ? 



5. 9,12, and 15? 

6. 18, 30, and 42? 

7. 36, 84, and 120? 

8. 27, 45, and 72 ? 



9. 54, 36, and 81 ? 

10. $30, $75, and $90 ? 

11. $.27, $.63, and $.81? 

12. $50 and $90 ? 



Written Work. — Ex. Find all the common prime 



Process. 



90 


i5 


15 


3 


1^0 


60 


20 


4 


210 


106 


35 


7 



factors of 90, 120, and 210. 

Explanation. — 1 write the numbers 
in columns, as for addition, and di- 
vide successively by the common 
prime factors 2, 3, and 5, and write 
the quotients in columns at the right ^ ? A 

of the numbers divided. ^ o o 

The factors 2, 8, and 5 are the common prime factors required 

Problems. 
Find all the common prime factors 



i. Of 36 and 80. 
2. Of 64 and 96. 



3. Of 72 and 240. 

4, Of 120 and 400. 



5. Of 45, 105, and 180. 

6. Of 52, 72, and 148. 



Case III. Greatest Common Divisor. 

Oral Work. — 146. What is the greatest exact divisor 



1. Of 27 and 36? 
i^. Of 42 gnd 70 ? 



3. Of 66 and 99 ? 
i Of 80 and 10^1 



I S. Of 24, 40, and 56 ? 



144 



SECOND BOOK IN ARITHMETIC. 



147. A common divisor of two or more numbers 
is any factor common to those numbers. 

148. The greatest common divisor of two or more 
numbers is the greatest factor common to those numbers. 

1. What composite number is the greatest common di- 
visor of 24, 60, and 96 ? 

^. Of what prime factors is this greatest common di- 
visor the product ? 4f 

3. The prime factors of this greatest common divisor 
are also prime factors of how many of the numbers 24, 
60, and 96 ? 

^. The product of any two or more numbers is the 
greatest common divisor of what numbers ? 

149. Principle. The greatest common divisor of two 
or more numbers is the product of all their commxm, 
prime factors. 

Written Work. — Ex. Find the greatest common di- 
visor of 105, 525, and 315. 

Explanation. — I find the 
common prime factors of 
105, 525, and 315 to be 3, 
5, and 7. 1 then multiply 
these common prime fac- 
tors together, and obtain 
105, which is the greatest 
common divisor of the given numbers. 

Problems. 
Find the greatest common divisor 

1. Of 96 and 128. 6. Of 105, 135, and 180. 

2. Of 240 and 1,200. 7. Of 288, 216, and 604. 
8. Of 196 and 84. 8. Of 280, 196, and 112. 
^ Of 102 and 153. 9. Of 168, 280, 182, and 252: 

^ OfSSl and S,861. J 10. Of 2*BS5, 5,^10, aXL^ 4A55. 



Process. 



105 


35 


7 


1 


5S6 


175 


36 


5 


315 


105 


21 


3 



3 X 



5 



X 7 = 105 



PROPERTIES OF NUMBERS.^FACTORS, ETC. 145 

ItSO. Rule fob Gebatest Common Divisob. 

I. Dwide the gi/oen numbers by any common pri/me 
factory divide the results m the same mam,ner; amd so 
continue^ till results a/re obtained thojt ha/ve no common 
prime factor. 

II. Mvli/iply together aU the numbers used as dimsors. 

^ Peoblems. 

Find the greatest common divisor 



1. Of 28 and 98. 

2. Of 116 and 732. 
S. Of 252 and 280. 
i. Of 450 and 792. 



6. Of 18, 27, and 46. 

6. Of 78, 90, and 378. 

7. Of 2,835, 2,456, and 5,670. 

8. Of 3,160, 4,060, and 4,950. 



9. What is the length of the longest chain that will 
exactly measure the length and width of a piece of land 
which is 160 rods long and 100 rods wide ? 

10. A farmer draws to market 1,200 bushels of wheat, 
864 bushels of corn, 784 bushels of barley, and 1,786 bush- 
els of oats — each kind by itself — in bags of the greatest 
possible equal number of bushels. How many bushels 
does he put into a bag ? How many bags of each kind 
of grain does he draw to market ? 

11. If 1,080 yards, 360 yards, 680 yards, and 480 yards 
of carpeting are laid on the floors of rooms of equal size 
in a hotel, and the largest size possible that exactly uses all 
the carpeting of each kind, how much carpeting is used 
for a room ? How many rooms are carpeted ? 

12. A merchant tailor used three pieces of cloth con- 
taining 95, 205, and 380 yards in making suits, using the 
same amount of cloth for each suit, and the greatest 
amount possible without leaving remnants. How many 
BuitB did be make i 

G 



SECTION 11. 

MULTIPLES. 

ItSl. A mtUtiple is any integer of which a given 
integer is a factor. 

OrciZ Work. — 1. Name some number that is a multi- 
ple of 4. 

A multiple of 4 is any number of which 4 is an integral fsio- 
tor; and 4 is an integral factor of 2 times 4 or 8^ 3 times 4 or 
12, 4 times 4 or 16, and so on. 



4. Of 6. 

5. Of 9. 



6. Of 15. 

7. Of 40. 



Name three numbers ) 2. Of 7. 
that are multiples ) S. Of 5. 

Case I. Oomnion multiples. 

ItSS. 1, Name the first four multiples of 3. 

2. Name the first three multiples of 4. 

S. Which one of these multiples is a multiple of 3 and 4? 

4.. What number is a multiple of 4 and 6 ? - 

A multiple of 4 and 6 is a nimiber of which 4 and 6 are inte- 
gral £EU)tors ; and 4 and 6 are integral fEUstors of 4 times 6 or 24. 

What number is a multiple 



5. Of 3 and 8 ? 

6. Of 2 and 6 ? 



7. Of 4 and 7? 

8. Of 6 and 25 ? 



9. Of 3, 2, and 11? 
10. Of 4, 7, and 5 ? 

153. A com/mon m/uUiple of two or more num- 
bers is any integer of which each of the given numbers 
is an integral factor. 

1. What are the prime factors of 12 ? 

2. What are the other factors of 12 ? 

3. Then, of what numbers is 12 a multiple ? 
4-. Of what numbers is 40 a multiple ? 

^- Of what numbers is 21 a multiple ? 
^ lYnd a common multiple oi 6 and 10. 
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Find a common multiple 



7. Of 9 and 4. 

8. Of 7 and 12. 



9. Of 6 and 3. 
10. Of 8 and 20. 



11. Of 3, 6, and 4. 

12. Of 8, 10, and 7. 



13. What number is a common multiple of 9, 10, and 12 ? 

WrUten Work. — ^Ex. Find a common multiple of 16 

and 25. 

Explanation. — I multiply 16 and 25 to- PROCBasw. 

sether, and obtain their common multi- ^ ^ ^ ^ , ^^ 
pie, 400. 16x26 = ^00 

Pkoblemb. 
Find a common multiple 

1. Of 9 and 16. 

2. Of 17 and 22. 



3. Of 6, 12, and 19. 
^ Of 8, 13, and 60. 



6. Of 10,11, 3, and 31. 
6. Of 6, 29, and 67. 



Case II. iLeast common multiple. 

Oral Work. — 154. What number is a multiple, and 
what is the least number that is a multiple, of 



1. 2 and 6 ? 

2. 3 and 6 ? 

3. 4 and 6 ? 



4. 6 and 9 ? 

5. 4 and 10? 

6. 6 and 8 ? 



7. 2, 4, and 12? 

8. 2, 6, and 5 ? 

9. 3, 12, and 10? 



10. 20 and 30 ? 

11. 10 and 26? 

12. 3, 4, G, and 8 ? 



\SS. The leaM common mtUtiple of two or more 
numbers is the least integer of which each of the given 
numbers is an integral factor. 

1. What number is a common multiple of 8 and 12? 

2. What are the prime factors of 8 ? Of 12 ? 

3. What number is a conamon multiple of all the prime 
factors of 8 and 12 ? 

4^ What number is the least common multiple of 8 
and 12? 

ISB. Pbinciple. T%e least common multiple of i/wo or 
more numbers is a multiple of all the pri/me factors of 
eacA of those numbers^ amd of no other prxTive J(Wi\icyt^. 
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Written Work. — Ex. Find the least common multi 
pie of 20, 48, and 56. 

Explanation. — ^I first separate Process. 

each of the numbers mto its on ^ & o /r 
prime factors. ^0 = ^X^X0 

Then, comparing separately the 4'8-=2x2x^x2x3 
prime factors of 20 and 48 66 = S X 2 X 2 X 7 

witi^ the prime factors of 56 56x5x2x3 = 1,680 
— the greatest given number, ^^^ ^ ^ ^ ^ ^ ^ ^,wu^ 

— ^I find that in the prime fac- 
tors of 56 I have all the prime factors of 20 but 5, and all the 
prime factors of 48 but 2 and 3; and I write these prime factors 
and 56 in a line, as factors of the required least common multiple. 
Multiplying these factors together, I obtain 1,680, which is the 
least common multiple of the given numbers. 

Pboblems. 
What is the least common multiple of 



t 24 and 66 ? 
2. 16 and 100? 
S. 8, 12, and 48? 
Jh 6, 15, and 90? 



5. 9, 21, 27, and 63? 

6. 32,56, 96, and 72? 

7. 36, 18, and 24? 

8. 115, 30, and 75? 



9. 54, 72, and 126? 

10. 76,225, and 400? 

11. 16,81, 49, and 25? 

12. 216, 132, and 1,728? 



157. Ex. Find the least common multiple of 6, 24, 
96, 15, and 60. 

Explanation. — ^I write the Procbss. 

nimibers in a line, in or- n^ ><r ^ » >, ^ q >» 

der, from least to greatest. ^ ^'^ ^^ ^^ ^^ 

Since 6 and 15 are factors 60 = 2 x2 xS x5 

of 60, and 24 is a factor of 96 = 2x2x2x2x2x3 

96, I stnke out the num- 

bers 6, 15, and 24, and find 96 X 5 = 4-80 

the least common multiple 

of the remaining numbers 60 and 96. 

This least common multiple, 480, is the least common multiple of 
all the given numbers. 

When any of the given immbers a/re fa/Ctors of other given numbers, 
omit those numbers that a/re faetors.and fimd the least com/mon mul 
iiple of the other numbers. 
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ltS8. EuLEs FOB Multiples. 

I. To find a common multiple:— 
Multiply the numbers together. 

II. To find the least common multiple:— 

1. Separate the numhers into their prime factors. 

2. Multiply together the la/rgest gi/ven number and those 
prims faxstoTs of the other gi/oen numbers not found 
among the factors of this la/rgest number. 

Pboblems. 

Find a common multiple Find the least conmion multiple 

1, Of 50 and 81. 6. Of the first nine integers. 

2. Of 3, 8, and 70. 6. Of 5, 51, 10, 34, and 85. 

S. Of 20 and 67. 7. Of 9, 60, 45, 72, 15, 35, 18, and 12. 

J/.. Of 135 and 318. 8. Of 21, 35,7, 100, 15, 28, and 125. 

9. What is the least sum of money with which I can 
purchase melons at 45 cents each, or plums at 27 cents 
a peck, or peaches at 90 cents a basket, or oranges at 36 
cents a dozen? 

10. D can pick 40 bushels of apples in a day, E 48 bush- 
els, and F 64 bushels. What is the least number of bush- 
els that will make a number of full days' work for any one 
of the three men ? 

11. A can walk round a mile course in 12 minutes, B 
in 16 minutes, and C in 20 minutes. If they all start to- 
gether, and walk till. they are again together, how many 
minutes wiU each walk? How many miles will each 
walk? 

12. What is the least number of gallons of petroleum 
that wiU fill, some exact number of times, any one of 
five casks that hold respectively 34, 54, 68, 108, and 238 
gallons ? 



SECTION III. 

CANCELLATION. 

Oral WorU. — 159. What factor will remain, if I re- 
move or strike out 

1. From 21 the factor 7 ? The factor 3 ? 

5. From 18 the factor 3 ? The factor 6 ? The factor 2 ? 
3. What is the quotient of 75 divided by 15 ? 

^. Of i of 75 divided by i of 15 ? 

6. Of I of 75 divided by I of 15 ? 

6. What factors are common to 15 and 75 ? 

7. If I strike out from 75 all the factors of 15, what 
factors will remain ? 



Divide 



^. 4 X 6 by 4 X 3. 
9. 8 X 7 by 2 X 7. 
10, 6x12 by 10x6. 
^11. 9x8 by 3x12. 



12. 6 X 9 X 8 by 8 X 6 X 3. 

13. 4xl0x7xl2by4xl0xl2. 
H. 3x9 or 27 by 2 X 9 or 18. 
15. 7 X 2 X 6 by 2 X 7. 

16. If I omit all the common factors from 60 (the divi- 
dend), and 24 (the divisor), what factor of the dividend will 
remain ? What factor of the divisor will remain ? 

17. If from the number 28 I strike out the factor 7, 
what is the result? What has been done to the num- 
ber? 

18. The dividend is 64 and the divisor is 16 ; what is 
the quotient ? Strike out the common factor 8 from divi- 
dend and divisor ; what is the quotient ? 

160. Cancellation is the process of omitting or strik- 
ing out equal factors from the dividend and divisor. 

Tbe solution of problems requiring both multiplication and dlvis- 
Ion, may often be sbortened by cance\\«^\oii. 
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161. Principle I. Ca/nceUing a factor from a ri/wmr 
her divides the number hy that fdctor. 

Principle II. Cam^dUng a common factor frmn dim- 
dend and dimsor does not cha/nge the value of the quotient. 

WrlMen IFbrfc.— Ex. 1. Divide 6 x 9 x 20 by 6 x 4. 

Explanation.— In divi- First PROCEsa 

dend and divisor are g 

the common factors 6 ^ ^ >^^ ^ n ^ if 

and 4 (20 = 5X4). I ^xO xl^ ^ l x9xS ^^S ^ 

cancel these factors, ^fcx^ 1x1 1 

and I have remaining y y 

the factors 1, 9, and 5 
of the dividend, and 1 and 1 of the divisor. 
I multiply together the remaining factors of the dividend, and 
also the remaining factors of the 

divisor, and obtain 45 for a new Second Process. 

dividend and 1 for a new divisor; g 

and completing the division, I ss\y Qs/ V/) / /r 
have 45, the quotient required. ^X^X^U _±^_^g 

The work is commonly written as "tS. X'^ 1 

shown in the second process. 



Ex. 2. Divide 16x21 by 
7x8. 

Process. 
^ 3 



Ex. 3. Divide 8x25x45 by 
15x24x2. 

Process. 



•^X^. 1 jMkX^XJ^ 2 

a« Cancelling any factor or number leaves 1 in the place of the 

factor or number cancelled. 
b» When all the othsr factors of either dividend or divisor a/re can- 

celled, write the 1. In aU other cases omit it. 

Problems. 



C 1. 72 by 3 X 8. 
Divide < 2. 6 x 5 x 5 by 25. 
( S. 10x12 by 5x6. 



4. 14x16x18 by 7x8x9. 

5. 240 X 99 by 80 X 33. 

6. ^Ox^^X\^.\il ^v.'^vOsX, 
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7. What is the quotient of 35 x 17 divided by 5 x 7 ? 

8. What is the quotient of 8 x 5 x 3 x 6^9 x 10 x 4 ? 

9. What is the quotient of 7 x 12 x 6 x 16-h72 x 32 ? 

10 H 12 13 

Divide 976 1365 6x28x6 5x9x6x7 



by 13X16 13x15 175 

14 15 

Divide 200 x 24 x 36 7800 


175 

16 

27x55x96x84 


by 144X60 390X4X3 


33X132X28X15 



17. The factors of a dividend are 4, 15, and 27 ; and of 
a divisor, 3, 3, 4, and 45. What is the quotient ? 

18. The dividend is 24 x 9 x 15 x 21, and the divisor is 
6 X 7 X 36 X 108. What is the quotient ? 

19. How much coJBfee, at 30 cents a pound, must be given 
in exchange for 6 pounds of butter, at 40 cents a pound ? 

^0. A farmer exchanged 360 sheep, vahied at $2.75 per 
head, for cows at $45 each. How many cows did he buy ? 

51. How many bushels of turnips, at $ .25 per bushel, 
will pay for 36 pounds of tea at $ .75 per pound ? 

52. If a boat sails 24 miles in 4 hours, how many miles 
will it sail in 2 x 8 hours ? 

53. How many ton^ of hay at $20 a ton, are worth as 
much as 60 bushels of wheat at $2 a bushel ? 

^^. If a laborer can earn $64 in 30 days, how much can 
he earn in 35 days ? 

25. If 12 men can do a piece of work in 30 days, in 
what time can 9 men do the same work ? 

26. If 12 men can do a piece of work in 30 days, work- 
ing 10 hours a day, in what time can 15 men d© the same, 
working 8 hours a day ? 

NoTB.— For outlines of properties of numbers for review, see page 271. 



CHAPTER IV. 

FRACTIONS. 



SECTION I. 

NOTATION AND NUMEBATION. 

163* L What is the name of one of the parte, when 
any thing or a one is divided into two equal parts ? 



4. Into eight equal parts ? 
6, Into ten equal parts ? 



2, Into three equal parts ? 
S, Into five equal parts? 

6, Into any number of equal parts ! 

Any thing or a one is how many 



7. Halves? 

8, Fifths ? 



9, Eighths? 
10. Thirds ? 



11. Sixths? 

12. Ninths? 



IS. Fourths? 
H. Sevenths? 



15. Tenths ? 

16. Twelfths? 



When any thing or a one is divided into nine equal parts, 
17. What is the name of the parts ? 



18. Of one part ? 

19. Of four parts ? 



20. Of two parts ? 

21. Of five parts ? 



22. Of seven parts ? 

23. Of three parts ? 



163. Fractional parts are parts obtained by divid- 
ing any thing or a one into any number of equal parts. 

Halves, fifths, eighths, twelfths are fractional parts. 

164. A /rational unit is one of the equal frac- 
tional parts into which a thing or the unit 1 is divided. 

1 half, 1 fifth, 1 eighth, 1 twelfth are fractional units. 

16tS. A fraction is a number that expresses one or 
more fractional units. 

1 sixth, 5 eighths, 9 tenths are fractions. 

A fraction is expressed by two numbers, written one 
under the other, with a horizontal line between them, thus « 
1 eighth, i ; 3 eighths, f ; 1 fifteenth, 

G2 



1 . 

T75 



11 fifteenths, H. 
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1, What numbers express the fraction five eighths ? 



What is 

5, The fractional unit ? 

6, The number of fractional units? 

7, The value of the fraction ? 



Which number determines 

2, The size of the parts ? 
S, The nuniber of the parts ? 
4, The value of one part ? 

166. The terms of a fraction are the two numbers 
used to express it. 

167. The denominator is that term which names 
the parts expressed by the fraction. It is written heUm 
the horizontal line. 

168. The numerator is that term which numbers 
the parts expressed by the fraction. It is written above 
the horizontal line. 

a. The terms of the fraction | are 4 and 5 ; the denominator is 5 ; 
and the numerator is 4. 

b. The denominator shows the size of the parts ; and the numera- 
tor shows the number of parts expressed by the fraction. 

169. The numerator of any fraction is a dividend, the 
denominator is a divisor, and the value expressed by the 
fraction is the quotient. 

■^ expresses the quotient of 9 divided by 16. 

A. Kead each of the fractions given below, and name 

1, The terms; 4, The fractional unit; 6, The dividend; 

2, The numerator ; 6, The number of frac- 7. The divisor; and 

3, The denominator; tional units; 8. The quotient. 

S. The fraction f expresses 2 of the 3 equal parts into 
which 1 is divided ; or 1 of the 3 equal parts into which 
2 is divided. 



What is expressed 

1, By the fraction \ ? 

'. By the number -f? 



5. By I? 
-*.ByH? 



What do you understand 



5. By^V? 

6. Byt? 



7. By ^ of a pound ? 

8, By 1^ of a dozen ? 
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C. L Which of the fractions in the margin 
express a value equal to 1 ? Why ? 

^. Which express less than 1 ? Why ? 
3. Which express more than 1 ? Why ? 

1 70. A proper frtiction is a fraction that expresses 
less than 1. 



* AH 



m 

236 
1*728 

w 



171. An improper frdction is a fraction that ex- 
presses 1 or more than 1. 

a. f , ^ are proper fractions ; |, ^ are improper fractions. 

h» The numerator of a proper fraction is aHwaya a less number 
than the denominator; the numerator of an improper fraction is 
never a less number than the denominator. 

1 79. A mixed number is a number that expresses 
an integer and a decimal, or an integer and a fraction. 

a. 17.4, 3.65 ; 12f, 5^ are mixed numbers. 

b» In reading a mixed number, read and between the integer and 

the fraction. 
e. Decimal units, as well as fractional units, are equal parts of a 

thing, or of the unit 1. Hence, 

1. Decimal parts are fractional parts; and 

2. Decimals are also called decimcU fmctions* 



1. Which of the numbers in the margin are 

proper fractions, and why? 

2. Which are improper fractions, and why ? 

3. Which are mixed numbers, and why ? 



* * i 



What is 
the unit 1 



4. Of 315? 

5. Of $89 ? 

L7. Off? 



8. Of 3 7 bushels? 

9. Of 45 pounds? 
10, Of ^ of a bushel ? 



12. Of i of an acre ? 
IS. Of ^ of a yard ? 
U, Of H dozen ? 
IS. Of 16f miles? 



11. Of I of a pound ? 

173. The unit of a fraction is onCy of the kind 
expressed by the fraction. 



What is the unit of each of 
the numbers in the margin ? 



28 tV A i* H 34 weeks. 
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174. To analyze a fraction is to name and de- 
scribe all its parts, its kind, and its valne. 

Ex. Analyze the fraction f of a mile. 

Analysis. — The forww of this fraction are 8 and 4, because they 
are the two numbers used to express it; the denominator is 4, 
because it names the parts expressed by the fraction; and the 
numerator is 8, because it numbers the parts expressed by the 
fraction. 

The unit of the fraction is 1 mile, because it is the one divided to 
form the fraction ; and the fractional unit is i, because it is 1 
of the 4 equal parts into which 1 mile is divided. 

The fraction is proper, because it expresses less than 1 ; and its 
talue is f of a mile, because f expresses the quotient of the nu- 
merator 8 divided by the denominator 4. 



Analyze j i. ^ of a week, 
the fractions ( 2. i of a foot. 









7. ^, 



SECTION II. 

REDUCTIONS. 

Case I. Fractions to lowest terms. 

Oral Work. — 175. 1. 1 is how many fifths? How 
many fifteenths ? How many sixtieths ? 

^. -J^ are how many fifteenths? How many fifths? 
How many ones? 

3, How is the fraction -^ reduced to halves ? 

If., How is the fraction -j^^^ reduced to sixtieths? To 
tliirtieths ? To fifteenths ? 

5. Dividing the terms of a fraction by any number, has 
what effect upon the value of the fraction ? 

Which expresses the greater value, 

6. iorf? I 7. for 3^? | ^. |^, Jf, or }.? 

176. A fraction is in its lowest terms, when its 
terras have no common factor. 



FRA CTIONS.^RED UCTIONS. 
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1, Reduce the fraction -yV *o i*s lowest terms. 

I divide the tenns 8 and 28 by the oommon footor 4, and ob- 
tain ^ ; and, since the tenns 2 and 7 have no oommon &ctor, the 
lowest terms of the fraction -^ are ^. 

Reduce to ( 2, ■^, 



lowest terms 



\3. 



A- 



I A- 


6.U. 


8.n- 


10. i^. 


s. H- 


7.H. 


9. M- 


ii. ff. 



12, T^ of a lemon are how many eighths of a lemon ? 
How many fourths? How many halves? 

13. Reduce the fractions ^ and ly^ to lowest terms. 

14-. James has | of an apple, and Charles has ^. Which 
has the greater fraction ? 

16. Is $^ more or less than $^, and how much ? 

16. In five successive weeks a family uses -f^, f J, ^, -J^, 
and |-| of a bushel of apples. In which week do they 
use the most ? 

177, Principle I. The value of a fraction is not 
changed^ hy dividing its terms hy any common foMor. 

Written Work. — Ex. Reduce |^4 to lowest terms. 

Explanation. — I first divide 105 and 175 
— the terms of the given fraction — by the 
common factor 5, and obtain {^. I then 
divide 21 and 85— the terms of this frac- 
tion — ^by the common factor 7, and obtain 
f . Since the terms 3 and 5 have no com- 
mon factor, the lowest terms of the frac- 
tion ^f are {. 

The result may be obtained at one division, by dividing the terms 
105 and 175 by 85, their greatest common factor. 



FiBST Pbocess. 

105-7-6 _«i^7___5 
175-7-5 ■~"55H-7~~ 5 

Second Process. 

105-J'55 



ns-r-ns 



9 
6 



Problems. 
What are the lowest terms of 



2. H? 



6. H? 



7'. if? 
^. i%? 



10. 

11. 

12. 



•1AX« 



IS. ^t 
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lowest terms J ^ ' T^ ^ . V„ 

(. 18, $3^and$^. 



IP. If^M o^ a pound. 



Case II. Fractions to other fractions having given 
denominators* 

Oral Work* — 178, What fraction expresses the re- 
sult, when each of 2 halves is divided into 



1. 2 equal parts? 

2. 3 equal parts? 



3, 7 equal parts? 
-4. 5 equal parts? 



5. 10 equal parts? 

6, 8 equal parts? 



Multiply the terms of the fraction 

9, 4 by 8. 
10, i by 6. 



7. I by 3. 



S. S by 4. 



11, i% by 9. 



12, 



31 



by 5. 



13, 
U. 



^bylO. 
fl by 7. 



By what number must you multiply the terms, to change 



15, % to twentieths? 

16. 4 to forty-eighths? 



17, ^ and ^ to thirty-fifths ? 

18, ^ and -^ to ninety-ninths ? 

To reduce a fraction to another fraction having a larger de- 
nominator : — Divide the required denominator by the given 
denominator, and multiply the terms of the given fraction 
by the quotient, 

19, Reduce the fraction |- to twenty-eighths. 

7, the denominator of i^ is contained in 28, the required de- 
nominator, 4 times ; hence, I multiply the terms of ^ by 4, and 
obtain ■^. 



20. Eeduce A to 30ths. To 60ths. To 120ths. 



21, -i to fourths. To 16ths. 

22, -I to fortieths. To 64ths. 

23, 4 to forty-seconds. 



24„ -I and -J- to 54ths. 
25, i and -^ to GOths. 
^^. i, i, and \ to 12th8. 



Which is the ( ^^* * ^^ ^" ^^"''' ^^ *^ ^^ ^° ^^^^^ 
■ , -J ^^. -^ of a bushel, or f of a bushel ? 

^ ' ( ;^P. f^j^ of an acre, or -^ of an acre ? 

179. Principle II. The value of a fraction is not 
changed hy mvltipjying its terms hy amy number. 
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Written Work, — ^Ex. Eeduce the fraction | to 125tb6. 

Explanation. — Dividing 125, the re- 
quired denominator, by 5, the given de- Process. 
nominator, I obtain 25, the number by . -/ /o r- . r (O r 
which the terms of the fraction { must 126 -7-0 = 2o 
be multiplied to reduce it to 125ths. I ^ 
then multiply the terms 3 and 5 by 25, SX95-J6_ 
and obtain ^, the required result. ^ ~ 

Problems. 
1. Reduce ^^ to a fraction having 468 for a denominator. 
S. Seven eighths are how many one hundred sixtieths ? 



13. :^ to eOOths. 
-4. T^to275th8. 
5. 1 to 900ths. 



R||to80l8t8. 

10. lil to USUht^ 
ii.^tol728ths. 



6.^to297ths. 
7. ^to285th8. 
^.Vttoll52d8. 

le. A hafi $44, B has $f , and C has $f . Which of the 
three persons has the most money ? 

13. A grocer has -j^ of a barrel of pulverized sugar, \i 
of a barrel of granulated, and -^^ of a barrel of crushed. 
Of which kind has he the most ? 

Case III. Dissimilar fractions to similar fractions. 

180. Si/mUar fractions are fractions that have the 
same fractional unit. 

181. ZMssimilar fractions are fractions that have 
diflEerent fractional units. 

a» t, f are similar fractions ; }, f, (, |, i are dissimilar fractions. 

b» Similar fractions have like denominators. 

c» A comman denominator is the denominator of each of 
two or more similar fractions. 

Oral Work. — 1. Which of the fractions 
in the margin are similar fractions ? Why ? 

^. Which are dissimilar fractions ? Why ? 

3. Which have a common denominator ? 



3? T? T? f • 

h i, h f 

75 T? i^ i* 

T5 Tl'i \'> A* 



4. Which can be reduced to eighteenths ? Why ? 
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6. The denominators of fractions that can be reduced 
to fifteenths, must be factors of what number ? 

What fractions can be reduced 

6. To 28ths ? Why ? | 7. To 40ths ? Why ? | ^. To 48th8 ? Why ? 

What similar fractions are equal in value 

9. To|andf ? 1 10. Tof andj? 1 11, To|andV4:? 1 12, Toi,f,and|? 

The product of all the denominators of two or more frac- 
tions is a common denominator of the fractions. Hence, 

18i8, A com/mon denommator of two or more simiZar 
frdctions is a cominon multiple ofaU ihevr denominators. 

1, Keduce ^ and \ to similar fractions. 

Since the given denominators 7 and 9 are fectora of 63, sev- 
enths and ninths can be reduced to sizty-thirds. 

Multiplying the terms of ^ by 9» and the tenns of ^ by 7, 1 
obtain the similar fractions ^ and ^. 

Reduce to similar fractions 



2, The fractions ^ and f . 

3. The fractions f and ^. 



Jf,, 4 and f . 
5, i, ^, and |. 



6. }, I, and f 

7. i, }, and |. 



Written Work, — 1 83. Ex. Reduce |, Pbocesb. 

^, and -| to similar fractions. «x«x9_5tf 

Explanation.— Since 3x2x9 =54, thirds, halves, «x«x9 ""54 

and ninths can be reduced to fifty-fourths. I ixsx9 97 

therefore multiply the terms of each fraction «x5X9~5A 

by the denominators of the other fractions. 

^, ^ .„ . ., . . sxsxt^so 

The results, ff, ff , and fj are similar fractions. gxsxt'^Ju 

Problems. 



1, Reduce to similar fractions ij-, i, and f . 



2, 1 and rfj-, 
3, -^ and a. 



^' h A» ^^^ ih- 
^- h h h iV» a"^ i- 
^- A» i A» 4» l» and ^. 



-^- ii |» h a"d |. 
^. i, 4, i and •^. 
P. Reduce f , f , J, and ^ to fractions of equal value 
having a common denominator. 
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10. The denominators of several dissimilar fractions are 
13, 3, 10, 5, and 12. What is the denominator of the 
similar fractions of equal value ? 

11, Reduce -J, ^, f , f , and f to fractions having a com- 
mon fractional unit. 

Case IY. Dissimilar fractions to least similar frac- 
tions. 

184, Least similar fractions are fractions that 

have the greatest common fractional unit possible. 

The least common denom^inator is the denominator of 
least similar fractions. 

Oral Work. — ^What number is a common denominator 



S. Of i and I? 
J^. Of I and I? 

What number is a common denominator, and what num- 
ber is the least common denominator 



t Of iand^? 
2, Of i and I? 



6, Of i, i, and \ ? 
6. Ofi,i,andi? 



7. Of i and I? 

8. Of i and I? 



It Of i, i, and -^ ? 
12, Ofi, -iV, and^V? 



9. Of Jand-^? 
10. Of \ and I ? 

18tS, The least corrmwn denominator of two or more 
si/milar fractions is the least cormnon multiple of all 
thei/r deruyminators. 
By what number must you multiply the terms 

1. Of ^ and 3^, to reduce the fractions to 24ths ? 

2. Of -|, -jS^, and ^, to reduce the fractions to 36ths ? 

3. Of ^3^, f , ^, and |, to reduce the fractions to GOths ? 
i* C)f f , -j^g-j and ^, to reduce to least similar fractions ? 
6, Of ^, |-J^, ^, and ^, to reduce to least similar fractions ? 
6, Reduce f and |- to least similar fractions. 

Since 12 is the least coxmnon multiple of the denominators 4 
and 6, the fractions can be reduced to twelfths. Since 12 equals 
4 times 3 or 6 times 2, 1 reduce J to twelfths by multiplying its 
terms by 3, and f to twelfths by multiplying its terms by 2 ; 
and I obtain the least similar fractions -^ and \^. 
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Reduce to least similar fractions 



7. The fractions \ and -f^, 

8. The fractions \ and •^. 



9. f and \, 
10. -^ and ^. 



^^' lJV» l^» *^^ A^- 
12. f , tV, and H- 



Written Work. — 186. Ex. Reduce the dissimilar 
fractions ^, ^, and \^ to least similar fractions. 



Explanation. — I first 
find the least com- 
mon multiple of the 
given denominators 
—9, 15, 18— to be 90. 

I next divide this 90 by 
the given denomina- 
tors 9, 15, 18, and ob- 
tain 10, 6, 5. 

I then multiply the 
terms of J by 10, the 
terms of ^ by 6, and 
the terms of ^ by 5 ; 



Pbocebs. 



9 


3 


1 


16 


6 


6 


18 


6 


^ 



k XIO _uo 
9 X10~ 90 



^x3x5 x2=z90 

90-^ 9 = 10 
90-^16= 6 
90^18= 6 



£^X 6 
15X 6 

llX 5 
18X 5 



12 
90 

66 
90 



Hence, 



U 9 

— » — 1 

9 15 



11 
18 



UO IS 66^ 
90 90 90' 



and obtain ^, ^, and (f , the least similar fractions required. 



Reduce to least 
similar fractions 



Problems. 

i. y^ and 3»f. 

2. ^ and ^. 

3. ^, i, and |. 



^. Hi |» and |. 
6. f f , and H- 
7'. -At H» i and iJ. 
^. f if, -J, H and i. 



1 4' h h a°^ i- 
9. Reduce -|, J, -5^, and f to equivalent fractions hav- 
ing the least common denominator. 

10. What is the fractional unit of the least similar frac- 
tions to which f , 1^, Tj^, and -^^ can be reduced ? 

Case Y. Improper fractions to integers or mixed 
numbers. 

Ora? Work. — 187, 1. V- a.re how many ones? 

Since 8 eighths are 1, 59 eighths are as many I's as the 
times 8 eighths are contained in 59 eighths. 1 eighth is con- 
' 'lined in 59 eighths 59 times, and 8 eighths are contained in 59 

ihths 1 eighth of 59 times, which is 7f times. 
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How many I'g 

2. Are 12 fourths? 
S, Are 36 sixths ? 



4. Are 28 sevenths? 

5, Are 24 thirds? 



6. Are 54 ninths ! 

7. Are 56 fifths ? 



8. How many I's are ^? | 9. Are ^'i \ 10. Are ^? 



Reduce to an integer 

11. The fraction ^. 
i^. The fraction ^. 
i<5. The fraction ^. 



Eeduee to a mixed number 

H. The fraction ^. 
15. The fraction 4^. 



i^. The fraction V^. 

i7. How is an improper fraction reduced to an integer 
or a mixed number ? 

When the denominator is a factor of the numerator , the value of the 
fraction is an integer. 

WriMen Work.— 199. Ex. Reduce ^ to an inte- 
ger or a mixed number. 

Explanation. — Since the numer- Peocess. 

ator of a fraction is a dividend, gga AQ9_i_9^ 1 R irl 

and the denominator is a divi- ^^ "" • — yf 

sor, I divide the numerator 593 

by the denominator 82, and obtain the mixed number 18^. 

Problems. 
Reduce to integers or mixed numbers 



1. ^^. 
S. J^. 



8. W. 



9. ^. 

10. m^. 

11. m^. 



IS, JLA|JJL. 
11 ^4^. 

16. J^fL. 



17. ^^. 

18. -4+i. 

20. m^. 



12. -^fp. 

21. 153 bales of hay, each weighing ^ of a ton, weigh 
how many tons ? 

22. In 1,Y60 baskets, each containing -J^ of a bushel of 
peaches, are how many bushels ? 

How many dollars are 

28. 1,954 quarter-dollars? | 2J^. $J^? | 25. $i^? 
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Case YI. Integers or mixed numbers to improper 
fractions. 

Oral Work. — 189. 1. 6f are how many fourths? 

Since 1 is 4 fonrthar 5 are 5 times 4 fonrtha, or 20 fourths ; 
and 5f are 20 fourths plus 3 fourths, -which are 23 fourths. 

^. How many fourths are 8J ? Are 20J? Are 16 ? 

3. Keduce 9 to fifths. ^ to fifths. 20f to eighths. 



T> A j 4- '^ to fifteenths 
( 5. 4 to twelfths. 



8, 6f to eighths. 

9, 12^ to tenths. 



6, 8 to fifths. 

7. 7f to thirds. 

10. How is an integer reduced to an improper fraction ? 

11. A mixed number to an improper fraction ? 



Written Work.— 190. Ex. Keduce 2^ to an im- 
proper fraction. ^ ^ « ^ 

A A TlVr^««, l>n^r^««a SECOND PBOCBSS. 

6 
136^3^138 



Explanation. — I multiply 
5, the number of fifths in 
1, by 27, and obtain 185, 
the number of fifths in 
27. To this result I add 
the 3 fifths of the given 
number, and obtain ifa, 
the improper fraction re- 
quired. 



FiBST Process. 

6 fifths. 

136 fifths. 
3 fifths. 



138 fifths. 

Hence, ^ 7 f = ^. 

The work is conmionly written as shown in the second procesa 



Problems. 



1. 18 is how many ninths? 

2, 24^ are how many fourths ? 
8, 36f are how many eighths? 



J/,, How many 63ds are ^-J^? 

5. How many 37ths is 37 ? 

6, Reduce 1 \-^ to fifteenths. 



What improper fraction is equal 



7. To 17^? 

8. To 27^? 

9. To 24| ? 
10, To 2^? 



11, To 14^? 

12, To 75^? 

13, To 17^? 
IJ^, To 20^ ? 



15. To 106A? 

16. To 87-^? 

17. To 6^ ? 

18. To21fJ? 



19. To 31| ? 

20. To 33^ ? 

21. To 115^? 

22. To8Q^^9 



I 
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191, EULEB FOB EeDUCTIONS OF FrACTHONS. 

I. A ftaction to lowest terms. 

Ccmcd aU the factors corrmum to the terms of the fraction. 

II. A fraction to another fraction having- a given 

denominator. 

Dwide the gi/oen denommator hy the denorrmiator of the 
fra^ctiouj and mulUph/ both terms of the fraction hy the 
quotient. 

III. Dissimilar fractions to similar fractions. 

MulUply the terms of ea/ih fraction hy the denominators 
of all the other fractions. 

lY. Dissimilar fractions to least similar fractions. 

1. For the least common denominator ; — Firid the least 
commfion multiple of aU the denom^inators. 

2. For each new numerator ; — Divide the least com/mon 
mAdtiple hy the denominator of each fraction^ and multi- 
ply the numerator hy the quotient. 

Y. An improper fraction to an integer or a mixed 
number. 

Divide the num,erator hy the denominator. 

VI. An integer or a mixed number to an improper 
fraction. 

1. Multiply the integer hy the denominator^ am^d if 
there he a num£rator add it to the product. 

2. Write this result for the numeralor^ and the given 
denominator for the denominator of the required fraction. 

Rules I and V are used for reducing final results to their simplest 
forms; rules II, III, and FV are used for preparing numbers 
for addition, subtraction, and division ; and rule VI is used for 
preparing numbers for multiplication and division. 



SECTION III. 



ADDITION. 



Oral Work.— 199. 1. What is the sum of f and |? 

^. What is the sum of |-, |, and f? 

3. What is the sum of ■^, t^, t^, and ^ ? 

4^. To what must halves be added ? Ninths? Sixteenths? 

5. What similar fractions equal f and J ? What is their 



sum? 

What is the sum of 



6. I and I? 

7. Aandf? 



^. I and 4? 
9. I aod^? 



Add 

10. I and f 
It ^ and ^. 



i^. i, }, and i. 
i^. 2i and f 



TTA^Ti any of the parts a/re mixed ivumbers, add the fractionB first. 



Add Ht t4 »°5 1: 

( 15, 5^ and 7^. 



18. I, 2|, and 17. 

19, 5|, 3f , and 4f. 



i^. ISfand 8|. 
ir. 3f and 6^. 

^0. $^ for com and $J for peas is how much for both I 

^1, Esther paid $f for overshoes, $f for gloves, and $^ 
for handkerchiefs. How much did she pay for all ? 

22. Eli paid $2f for a calf, and sold it for ^ more 
than it cost him. For how much did he sell it ? 

23. If I bum 4 of a ton of coal one month, and f of a 
ton the next, how much do I bum in the two months ? 

24-* Roger sawed a load of wood in 1^ days, and split 
it in 1 J days. How much time did he work ? 

25. My orchard contains S^J- acres, and my garden 1^ 
acres. How much land is there in my orchard and garden ? 

26. Harry is 3^ years old, Carlos is 6^ years older than 
Harry, and Hattie is 5^ years older than Carlos. How old 

isi Hattie i 
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^7. Can f of a day and | of a day be added? Why? 
^8. Can f of a mile and | of a dollar be added ? Why ? 



193. Ex. 1. What is the sum of 
First Procbss. 



Written Workm 

f i,and}? 

Explanation. — 

Fifths, thirds, and 

fourths can not be 

directly added. I 

therefore reduce 

them to the simi- 
lar fractions |{, 

K, and Ji. 
Then, adding the numerators 48, 20, and 45, I obtain 113; and 

since the parts are sixtieths, I write W = ^H ^^^ the required 

siun. 

The conmion denominator of the similar fractions need be writ- 
ten but once, — as shown in the second process. 



5 •" 5 "•" 4 "" 60 "^ eO "^ eO "" fiO 60 

Second Process. 

fi I • •" /. /}/! /I/I ■*■ an 



60 



60 



60 



Ex.. 2. What is the sum of 2|, 7, and 4f ? 

Explanation.— Since | equal ^, and | equal ^, 
2f equal 2^, and 4f equal 4j{. Adding the 
fractions, I have ||, or 1^ ; and I write the ^ in 
the result. 

I then add the 1 with the given integers, and write 
the sum, 14, in the result, making 14^, the re- 
quired sum. 

Pboblems. 



Process. 

7 =7 



Add 

1, ^ and ^, 

2, -^ and ^, 
S. 4, i, and i. 



i. 2f and 4f 
5. 5| and Sf 

0. i+i+h 



What is the sum of 
7. 25H+1H? 



m 241^ + 41+1? 
ii. 8f+6i+27|? 



i*^. 1^ of a yard-l-fl^ of a yard+i of a yard +|4 of a yard 
4- Jof a yard+f of a yard+3^ of a yard = how many yards? 

14,. Add 60^ miles, 76| miles, and 110^ miles. 

IS, Add $44, $23, $6|, $^, and $55^. 
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194, EuLE FOR Addition of Fractions. 

Seduce dissimila/r to simila/r fractions, add the mmier- 
ators, and under the sum write tJie common denomrniator, 

a* Beduce fra4:tion8 to lowest terms, before redudrk^ to mndlanr fro/G- 
turns. 

b. In aU final results, reditee fractions to lowest terms, and improper 
fractions to integers or mixed numbers. 

Problems. 

1. f of an acre of blackberries, J of an acre of rasp- 
berries, and f of ah acre of strawberries are how many 
acres of berries ? 

2. A stable keeper bought two loads of straw, weighing 
1t^ tons, and |^ of a ton. How much straw did he buy ? 



^•TV+|+i=howmany? 
■^A+H+fH=^owmany? 
5. 3i+ 61^4-64= how many? 



6. Add ^, tV H» and H- 

7. Add I, ^, H, and H- 

8. Add 10^, 8|, 27^, and \^. 

9. A clerk expended -^ of his salary in travel, ^ of it 
for board, f for clothing, and ^ for other purposes. What 
part of his salary did he expend ? 

10. A lady paid $^ for sewing silk, $^ for buttons, 
$3^ for ribbon, $f for a silver thimble, and $J for a pair 
of scissors. How much did her purchases amount to ? 

11. How much wood is there in y^ of a cord, 3^ 
cords, 1^^ cords, and |^ of a cord ? 

. , ( 12. ^, I, U, and Vft. 1^ 34, 14, 5^, i, and 4f 
I IS. H ^» and m. 15. lOj, ^, 66f, ^, and 23. 

i^. From A to B is 27fV miles, from B to C 30 miles, 
from C to D 51}|- miles, and from D to E ^^-}^ miles. 
What is the distance from A to E ? 

17. In three pieces of carpeting that contain 37f yards, 
4:9|^ yards, and 50f yards are how many yards ? 



SECTION IV. 



SUBTRACTION. 



t 
TV- 



Oral Work. — 195. 1. Subtract -^ from 
Z, How is one of two similar fractions subtracted from 

the other ? 

3. What similar fractions are equal to i and ^ ? What 

is the difference between f and f ? Between ^ and | ? 



Subtract 

4. }from-|. 

5. J from 4. 
^. ^ from |. 



7. -j^ from f . 

<?. 4 f roni i' 
9, ^ from ^. 



What is the difference between 



10, Hand^? 

11, 5i and 2 ? 

12, 3| and | ? 

Tf^Ti ^A« mibtrahend is a mixed number , subtract the fraction first 
How much is 



13. 2i and 1i ? 
i^. 6| and 9| ? 
i5. 83^ and 4^ ? 



i^. 8tV less 3^ ? 
i7. 12|less6|? 



20. From 9^ take 6|. 

21. From 24^ take 15f. 



18. 7i-l}? 
iP. 6i-2^? 

^^. The minuend is 6i|- and the subtrahend is 4|. What 
is the remainder ? (6| = 6 + f .) 

23. Ethan gathered H of a bushel of walnuts, and sold 
^ of a bushel. What part of a bushel had he left ? 

2^. Jennie paid f of the yearly cost of Our Young 
People^ and her brother Edgar paid the balance. What 
part of the cost did Edgar pay ? 

25. One week A worked 5-iV days and B 5f days. Which 
worked the longer ? How much the longer ? 

How much money shall I have left 

26. Of $1|, after paying %-^ for a slate ? 

27. Of $7, after paying %^\ for a pair of boots ? 

28. Of $8^, after paying my grocer $6| ? 

29. I owe $5^. If I pay %\^ how much shall I then owe ? 

30. Anna will be 13 years old 4 of a year hence. What 
is her age now ? How old was she 2f years ago ? 

H 
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FntsT Process. 



IS 

16 



s 

5 



65 
80 



U8 
80 



17 
80 



31. A woman having 2| gallons of boiled cider, used all 
but 1| gallons. How mucb cider did she use ? 

3^. Can 4 of a day be subtracted from |^ of a day ? Why ? 
33, Can f of a mile be subtracted from $^ ? Why ? 

Written Work.—\9ti. Ex. 1. Subtract ^ from -ff. 

Explanation. — Fifths can not be di- 
rectly subtracted from sixteenths. I 

therefore reduce the given fractions 

If and f to the similar fractions }f 

and If. 
Then,subtracting the numerator 48 from 

the numerator 65, I obtain 17; and, 

since the fractions are eightieths, I 

write iJ for the required difference. 

Ex. 2. What is the difference between 7|- and 41^? 

Explanation. — 7} equal 7Jf, and 4f 
equal 4f }. But |}, the fractional part 
of the subtrahend, is more than f^, 
the fractional part of the minuend. I 
therefore take 1 of the 7, and unite its 
value, U, with the J^, thus changing the 
form of the minuend to 6f§. 

Then, subtracting 4f§ from 6U, I obtain 2f J, the required differ- 
ence. 

Problems. 



Second Process. 

26 5 ■" ■" 



80 



80 



Pbocess. 



Take 



From 

1^- 



Find the difference between 



5. ^ and -j^. 

6. -^ and \i. 



7. -B and H. 

8, JandlfJ. 



TTS" 



and the subtrahend is 



From Take 

9. The minuend is 
What is the remainder? 

10. 44 ^f 3- ^1© minus |4w of a mile equals what part 
of a mile ? 

Subtract i^ 



1 9 

Tir-2' 



ii. 76^ from 99. U* 7^ from 16^. 
-/^ 40j^from 103. 15. 45-^ from 45f 



^- 



/r. 15||from21^. 
i<5. 33f} from 99yJ^. 



^^ 9^ from 108^.1 16. ^ from 19^^. Vl^- ^^t^lt<im^^<i^. 
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197. EULE FOR SUBTBACTIOK OF FbACTIONB. 

Reduce dissimilar to similar fractions^ svhtra^ the 
numerator of the subtraJiend from the nurrherator of the 
minuendy and under the difference write the common 
denominator. 

See remarks under Rule for Addition of Fractions, page 168. 

Fboblems. 
Find the remainder in each of these six problems : 






S. l^ minus a, 
i, 30 minus iVoVo - 



5. 87||- less 59. 

6, 54^ less 21^. 



7. From ^^^ of a cord of wood a teamster took l-J of a 
cord. How much wood remained ? 

8. A farmer bought ^ of a ton of plaster, and sowed -^ 
of a ton on his clover field. What part of a ton had he left ? 

9. 4^ is how much greater than ^ ? 

10. 17^ is how much less than 26^ ? 

11. What is the difference between |44 aiid VW ^ 

12. If I have $5| and pay out $^, how much money 
have I left ? 

13. Frank walked IS^y^^ miles, and Harry walked as 
far lacking 2^ miles. How far did Harry walk ? 

H. 37f yards of white flannel shrank 1|^ yards in dye- 
ing. How much did the cloth then measure ? 

Find the difference between each two numbers following : 
15. 17. 19. 21. 23. 

A A f* 15f 9t^ ^ « A H 124^ 19^ 

V y / V y / V y ^ 'V y— ^-^ ^^ T ^ 

la. 18. 20. 2^. ^v 
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26, From a lot containing ^ of an acre of land I sold 
-f^ of an acre to one man, and \ of an acre to another. 
How much land had I left ? 

26, If f be taken from a certain number, the remaindet 
is \, What is the number ? 

27, If 5 be added to each term of f , is the value of the 
fraction increased or diminished ? How much ? 

28. From the sum of \ and 3^ subtract the difference 
between 4J and 5;J-. 

29. What is the sum of f and fj ? What is their dif- 
ference ? What is the sum of their sum and difference ? 



•-^ 



SECTION V. 



MULTIPLICATION. 



Oral Work.—\9». A. 



How much is 

1, 4 times f ? 

2. 3 times ^? 
8. 1 times | ? 
4. 11 times 4? 



Multiply 

5. Vt by 2 ; by 3. 

6. A by 6; by 9. 

7. 4Aby6; by9. 

8. 9^ by 3 ; by 6. 

, ( i5. 4 times -J-J- of a poiind ? 
How much J ^^ Q ^j^^^ ^ ^^ ^ ^^g^^^j ^ 

*® {l5.l0 times f of a gallon ? 

19. How much do 6 bushels of apples cost, at $|- a bushel 2 

6 bnahels oost 6 times as much as 1 bnshel, or 6 times $| ; 
and 6 times $^ are %^, or $3f . 

20. How much do 12 ducks cost, at $^ apiece ? 

^i. How many acres of com will 4 men hoe in a day, 
if they average |- of an acre each ? 



What is the product of 
9. H multiplied by 10? 

10. S^ multiplied by 8 ? 

11. 3f multiplied by 6 ? 

12. 7^ multiplied by 4 ? 

16. 5 times 7^ miles ? 

17. 12 times $5|? 

18. 10 times 2| yards? 
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ITS 



m. In how many minntes can I drive my horse 5 miles, 
if I drive at the rate of a mile in 7f minutes ? 

How much money will buy 
^3. 15 barrels of XXX flour, at $7^ a barrel ? 
^^. 12 apples, at f of a cent apiece ? 
^5. 100 clothes-pins, at |^ of a cent apiece ? 

26. 7 yards of bleached muslin, at $t^ per yard ? 

27. 1 dozen boxes of layer raisins, at $l-j^ per box ? 

S, 1. How do 3 fourths of a number compare with 1 
toarth of it ? 

3 fourths of any number are 3 times 1 fourth of the number. 

^. How do you find J of any number? 
3. How do you find f of any number? 



Multiply , ^ 

9. 18 by |. 

10. 11 by ^. 

n. 8 by ^. 

12. 12 by f. 

13. 12 by 5f. 



How much is 

^. i of 20 ? 
5. f of 20? 
^, I of 25? 
7. f of $9? 
<?. f of $.16? 

19, Multiply 32 pounds by 

How tnuch is 

20. ^ of 32 yards of ribbon ? 

21. f of 50 pounds of nails ? 

22. I of 57 feet of gas pipe? 

23. ^ of 34 days' work ? 



3 . 

T5 



Find the product of 

14. 3 multiplied by 2^. 
iJ. 8 multiplied by 4f . 
i^. 9 multiplied by 3f . . 

17. 11} times 10. 

18. 2| times 7. 

i. e.^ find f of 32 pounds. 



^4* ^i times 10 dozen eggs? 

25. Y^V times 5 bushels of oats ? 

26. $15 multiplied by 3}? 

27. $ .08 multiplied hj ^^,HZ^ 



€• 1. How much will |^ of a yard of linen cost, at $ .60 

a yard ? 

3 eighths of a yard wiU cost 3 times as much as 1 eighth of a 
yard, or 3 times 1 eighth of 60 cents. 1 eighth of 60 cents is 7^ 
cents, and 3 times 7^ cents are 22^ cents. 

2. At $8 a ton, how much does f of a ton cost ? 
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3, A tailor used ^ of 3 yards of silk serge in lining a 
coat. How many yards of serge did he use ? 

J^. At 10 cents a yard for silk braid, how much will 2 
yards cost? How much will J yard cost? How much 
will 2 J yards cost ? 

5. I burned 12 thousand feet of gas in my store in the 
summer, and 3^ times as much in the winter. How many 
thousand feet did I bum in the winter ? 

6. A hotel in one month used 20 pounds of coffee, and 
&J times as much sugar. How much sugar was used ? 

7. Two sevenths of the 49 children in a district attend 
school. How many children attend school? 

8. A and B bought a mowing machine for $145, A pay- 
ing -^ of the cost, and B tV« How much did each pay ? 



2>. What fraction is equal to 



1, i of 9 tenths ? 

2. I of 9 tenths ? 

How much is 

7. I of 2^ bushels ? (2J = f) 

8. \ of If pounds ? 

9. -^ of 6f yards ? 
10. ^of 10| gallons? 






Multiply 



11. Jof 12|f rods? 

12. |of 27^ifiile8? 
IS. I of 42^ feet? (42*=40+2i) 
H. loi 15^ weeks? 

a. The word of between two numbers, tlie first or both of which 
are fractions, signifies multiplication. 

b. A compound fraction is two or more numbers connected 
by the word <?/,the first, at least, of the numbers being a fraction. 

JE. 1. \ is how many twentieths ? How much is ;J- of tj*^ ? 
Then, how much is |^ of -J- ? 

2. How much is J of f? \ 8. i of |? \ J^. f of -J? | 5. | of J? 
6. How much is f of ^^ ? 

2 thirds of 4 sevenths are 2 times as much as 1 third of 4 
sevenths. 4 sevenths are 12 twenty-firsts; 1 third of 12 twen- 
ty-firsts is 4 twenty-firsts, and 2 times 4 twenty-firsts are 8 
twen^-firsts. 
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Multiply 

V^ 7. A by A. 

8. I by 3^. 

9. I by f 
10, H by 2i. 



How much is 

It 2| times 4-? 
i^. If times ^? 
i^. 4^of 2f? 
i^. W of li^ 



What is the product of 

15, I- multiplied by t\? 

16. ^multiplied by J? 



17. |xi? 

18, lixl? 



19. ixfxi? 

^0. \x-^xi\ 



How 

much 

is 



21. \ of $2| ? 

22. f of 7| barrels? 

23. I of 30^ dozen ? 

, 2^, 4^ times ^ of a mile ? 



^5. 2| times f of a yard ? 

26. l| times 2^ yards? 

27. ^x^ of 6| pounds ? 
^<^. 6f times 2^ bushels ? 



199. The general method of written work in multi- 
plication of fractions is based upon the following 

Principle. The product of two fractions equals the 
product of their numerators divided hy the product of 
their denominators. 



PRdfcESS. 

* X - — ^^^ = — 
S 6 '^SXS'^ 16 



Written Work.— Ex, 1. What is the product of f and f ? 

Explanation. — I multiply 2 and 4 — the 
numerators of the fractions — together 
for the nimierator of the product; and 
8 and 5 — the denominators of the frac- 
tions — together for the denominator of 
the product. 

Pkoblems. 

Find the product in each of the next twelve problems. 









7. i-t X f^ — 



Ex. 2. Find the product of | x f x ||. 

I cancel all factors common to both nu- 
merators and denominators, before multi- 
plying. 



10. i of f of I = 
11'^X^XU= 

i^.fofifxH= 





9 ^^'^ }Ni'^ IS 
IS 



13. Howmuchis^xfxli? 
U. How much is-^ X tt X ^? 
15. What number equals 

ioffxiofH? 



16. 3^x|-JxA=howmuch? 

17, 7itimes4of|of^xH= 

what number? 

18' Hx Axiof-i^=howraany? 
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19. What is the product of f of 6f times 8 ? 
6| = ^, and 8=:f. Hence, | of 6|X 8 = | of ^ X f 

I 20. Multiply S^times^ by 16. | J^i. Multiply H by 16 times 32-^. 

22. What part of a melon is f of ^ of |^ of |^ of a melon ? 

23. A man who owned -j^^ of a factory, sold t^ of his 
■hare. What part of the factory did he sell ? 

^^. Find the cost of -J-J^ of a yard of silk, at $2f a yard. 

25. I planted -^^ of 3 acres to potatoes, and 13t^ times 
as much to corn. How many acres did I plant to com ? 

26. If a man can paint 4| rods of picket-fence in a day, 
how many rods can he paint in 17:^ days ? 

aOO. Ex. Multiply 13^ by 8. Processes. 

E2a»LANATiON. — I mul- - - 

have 105A, the re- 13^ x8= lOB^j 105^j 

quired product. 
The work is commonly written as shown in the second process. 

When the multiplicand is a mixed number and the multiplier an inte- 
ger , muMply the fractional and integral parts separatdy, and then add 
the products, 

,,. ,^. , Problems. 

Multiply J 



1. ^ by 11. 

2. Hhyi2. 



3. il by 13. 
I H by 36. 



7. 34^ by 1. 



8. 876+ by 63. ^, 



^. iVir by 1,000. 
^. ttK by 588. 

9. How many bushels of peaches are there in 75 bas- 
kets, each basket containing 3^ of a bushel ? 

10. A house painter's wages are $1| per day. How 
much do his wages amount to in a month, or 26 days ? ^ 

11. How many days' work can 54 men do in -j^^ of a day ? ^ / ^ 

12. How much will it cost to keep my horse a year, or 
52 weeks, at $2^^ per week ? 
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1^8x6 = 6^0 
128x5i=z726i 



901. Ex. What is the* product 
of 128 multiplied by 5f? 

Explanation. — I multiply 
128 by f and by 5 separate- 
ly ; then, adding the partial 
products, I have 725|, the 
required product. 

The work is commonly written as shown in the second 
process. 

WJien the muUiplieand is an integer and the muUiplieT a mixed num- 
ber, mvMply by the fractional and integral parts separately, and then 
add the products. 

Multiply Pboblems. 



85i 
6Ji,0 

7^5i 



1. 44 by -^. 

2. 98 by If. 



S. 57 by A. 
4. 23byH- 



7.,4,766byl3^. 
<9.' 13,672 by 28^. 



6, $9 by 3f . 
6. $3.60 by 7|. 

9. I bought 300 pounds of nails, and used i of them in 
building a bam. How many pounds of nails did I use ? 

10. An ox weighed 1,172 pounds, and, when killed, the 
beef weighed \^ as much. How much did the beef weigh ? 

Find the cost of 



11, %\\ pounds of sugar, @ \2<f. 

12. 37| bushels of oats, @ 44 JJ. 



IS. 72| barrels of oil, @ $5.31. 
U' 6'7iJ tons of iron, @ $62.50. 



903. EULB FOB MULTIPLIOATION OF FeACTIONS. 

I. Reduce mixed numhera to irwproper fractions^ and 
integers to the form of fracUons. 

II. Multiply all the numerators together for the nvr 
meratar^ and aU the denormna/tors together for the denomr 
inator, of the product. 

Problems. 

1. "What is the value of \ of ^ of |f of || of $34 ? 

2. How much can a dress-maker save in 5^ days, if she 
saves %^ a day ? 

H 2 
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Find the cost 

3. Of f of a yard of oil-cloth, at $f a yard. 

4- Of f of a bushel of clover seed, at $7yV P^r bushel 

6. Of 66| yards of flannel, at $ .12^ per yard. 

6, Of 125| pounds of mutton, at 5| cents a pound. 

7. Of a lot of goods that cost ^ of | of 6 times $18|. 

^ 8. Multiply i of ^ of 1^ by ^\ of U- 

9, A carpenter built 15 lengths of board fence, and each 
length was ^ of a rod long. How long was the fence ? 

JO. Suppose a coat costs f of $12^, and a hat costs % as 
much ; how much is paid for the hat ? 

11, If 4 barrels of apples cost $4f , how much will 6 bar- 
rels cost? 

15. At the rate of 13^ miles per hour, bow many miles 
will a steamboat run in 2| hours ? 

13. What is ^ of the sum of ^, -j^, and ^ ? 

^ 1^. Find the cost of | of a dozen eggs, at $^ per 
dozen ; and ^ oi sl barrel of flour, at $11 per barrel. 

^ IS. From | of | take | of |. 

16. A man who owned f of a ship, sold ^ of his share. 
What part of the ship did he then own? 

y 17. How much more will |^ of a yard of cloth cost, at 
$4.50 per yard, than f of a yard, at $3.75 per yard? 

18. I bought 10 pounds of sugar, @ 11;J- cents; and 5 
pounds of tea, @ 87^ cents. How much did I expend ? 

19. How much will a turkey, weighing 8|^ pounds, 
cost, at $T^ a pound ? 

U 20. From 12 pieces of cloth of 40J yards each, a mer- 
chant tailor made 48 suits, using 5f yards of cloth for 
each suit. How much cloth had he left? 
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Oral Work.— 90S. A. Divide 



t f by 4. 

^. A by 3. 

^. 2^ by 8. 

^ 2| by 7. 

5. 7| by 11. 



6. U by 2. 

7. fl by 7. 
<?. a by 5. 
^. 16|4by5. 



What is the quotient of 

11, 51 i divided by 10? 

12, 27i divided by 8 ? 

13, 30VV divided by 14? 
U. 22^ divided by 6? 
15. 21 6| divided by 50? 



10. 21 i by 3. 

16. Divide 2^ pounds into 11 equal parts 
^ of 2^ pounds. 



-i. e.j find 



( 17. Zi dozen by 6. 
Divide ] 18. 2^ bushels by 8. 
( 19. 7igallonsby 10. 



20. $i by 12. 

21. yV of a mileby 5. 

22. 2} yards by 12. 



23. i ton by 10. 

24. $li by 4. 

25. 6| feet by 5. 



S. 1. $2f for 6 chickens is how much for 1 chicken ? 

1 chicken costs 1 sizth as much as 6 chickens, or 1 sixth of 
4^2f ; and 1 sixth of $2| is 1 sixth of $^, which is 



£. $%i for 8 yards of muslin is how much for 1 yard i 

3. If 11 persons eat 9|^ pounds (or ^ pounds) of butter 
in a week, how much butter does 1 person eat ? 

^. I bought 4 pounds of fresh fish for $f (or $|^). 
How much was the fish per pound ? 

5. Julia picked |^ of a bushel of strawberries in 4 hours. 
How many berries did she pick in an hour ? 

6. $2| for 7 bushels of oats is how much per bushel ? 

7. $2^ per dozen for photographs is how much apiece ? 

8. How many weeks will 35|- pounds of butter last a 
family that uses 4 pounds per week ? 

9. 17f yards for 8 coats is how much for 1 coat ? 
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€• L 4 is i of what miinber ? 

4 ia 1 fifth of 5 times 4 ; and 5 times 4 are 20. 

What is the number of which 



2. 6is^? 

3. 12 is I? 



6, ffisi? 



6, ^isi? 

7. 3ii8i? 



8. iVfisi? 

9, Qfisj? 



jfO. 4 is f of what number? 

4 is 2 fifths of 5 times Ihalf of 4 ; 1 half of 4 is 2, and 5 times 
2 are 10. 

What is the number of which 



11. 6 is I? 

12. 9isi? 



13. 45 is I ? 
U. 24 is I? 



17. 22isi? 
i^. 35 is I? 



15. 3^ is I ? 
i5. 4|isW? 
JP. $2 for J of a barrel of flour is how much for 1 barrel ? 

20. % .12^ for J quire of paper is how much for a quire ? 

21. After paying $f for railroad fare, I had f of my 
money left. How much money had I at firet ? 

^^» 7f yards are \ of the distance across a bridge. 
What is the length of the bridge ? 
23. $ .16 for ^ of a pound of figs is how much for 1 pound ? 
2^,. $16 for 1^ of a ton of hay is how much for 1 ton ? 
26. 6 days are 4 of how many days ? 
26. 9 bushels of plums are f of how many bushels ? 

2>. 1. What is the quotient of 5 divided by f ? 

5 is 15 thirds; 1 third is contained in 15 thirds 15 times^ 
and 2 thirds are contained in 15 thirds 1 half of 15 times, which 
is 7} times. 

What is the quotient of 

6. 3 divided by J? 

7. 10 divided by I? 

8. 4 divided by ^? 

9. 8 divided by 2^ (or |) ? 

To what must 12 be reduced, before it can be divided 

U. By I? \15. By I? \ 16. By ^\ \ 17. By ^\ M^. By^? 



Divide 

2. 4 by |. 

3. 2 by i. 
Jh 5 by \. 
6. 5 by j. 



Divide 

10. 6 by If. 

11. 15 by 3i. 

12. 10 by 2f 

13. 9 by liV- 
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19. To what must any integer be reduced, before it can 
be divided by a fraction ? 

W. At $^ apiece, how many hats will $2 buy ? 

21. At $^ a bushel, how many bushels of lime will $5 buy ? 

22. How many yards of cambric can I buy for $4, at 
$|- a yard ? 

23. In how many days will a horse eat 9 bushels of 
oats, if he eats f of a bushel daily ? 

2^. How many scarfs, each 2\ yards long, can be made 
from 18 yards of lace ? 

26. How many hours will it take you to walk 20 miles, 
if you walk 2f miles an hour ? 

26. In how many days can a man mow 15 acres, if he 
mows If acres per day ? 

JE» 1. Eeduce f and f to thirty-fifths. 
2. Divide 14 thirty-fifths by 15 thirty-fifths. 
To what fractional unit are the given fractions reduced. 



To divide 



( 3. Sevenths by fifths ? 
( 4'. Fourths by ninths ? 



6. Fourths by eighths ? 
6. Twelfths by eighths ? 



Divide 

7. Abyi. 
^. A by f 



1^' A by i. 

12. i by |. 

13. I by f 
U. 4 by f . 



16, ^ by f 
16. 4f by f 

I'T. H by A. 
18. i by 2i. 



iP. f by 3i. 
^^. i by 1}. 

21. 6| by 16f. 

22. 2i by If 



23. How many hours must a boy work to earn $f , if 
he earns $^ an hour? 

2^,. In how many days will a hotel use f of a barrel of 
sweet-potatoes, if it uses ^ of a barrel daily ? 

25. How many pounds of mixed candies can I buy for 
1^ of a dollar, at ^ of a dollar per pound ? 

26. A woman received $7^ for chickens, at $f apiece. 
How many chickens did she sell ? 
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27. At the rate of 1 pound of cheese for f of a pound 
of honey, how many pounds of cheese must a grocer give 
in exchange for 4f pounds of honey ? 

28. If a cook uses 2i\ pounds of soda in a month, in 
what part of a month will she use 3^ of a pound ? 

29. A wood sawyer sawed and split 12J cords of wood 
in 6^ days. How many cords did he average per day ? 

30. A hop grower picked 7^ tons of hops, from a yard 
which averaged IJ tons to the acre. How many acres 
were there in the hop-yard ? 

904. The process of dividing by a fraction is based 
upon the following 

Principle. Multiplying a numher l>y the denommatm* 
of a fraction and dividing the product hy the numerator^ 
divides the number hy the fraction. 

A fraction is inverted^ by interchanging the places of its 
terms. Hence, 

To divide by a fraction : — Invert tJie divisar, and proceed as in mvM' 
plication. 

Written Work. — ^Ex. Divide ^ by ||. 



First PROCEsa 
A-t.1? — £ Jg _ 80 __h 

It ' 16'~ If 16^180^9 



Second Process. 

A ^ i? — -*- 



It 



16 



Problems. 



X' ^— - 

$ 9 



Divide A2, ^hy |. 

U. J^ by 123V 
CIO. V^bye^^. 

Divide^ 11. 16f bylOf 
1 12, 3i by lOf. 



• rih^ ^7 ^(T- 



^. H by 3f. (31=1,^.) 
^. 5fby|. (5|=V.) 

13. lO^byief 

U. ^ by 4f . 



r. H by f 
^. iiV by f 
^- 5 A by A- 

16, 20f by 8^. 

17, 40|by5f 

18, 25 by A. 



15. 13 (iji) by H. 

19. If ^ of a bushel of mortar covers 1 square yard of 
wall, how many square yards will 5^ bushels cover ? 
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20. I paid $1^ for 8| quarts of strawberries. What was 
the price per quart ? 

21. In how many days, of 9^ hours each, can a man per- 
form 738^^ hours' work ? 

905. Ex. Divide 2,786| by 6. 

Explanation. — Dividing tlie integer by 6, I 

obtain 464, witli a remainder of 2\, or V . 
Tlien dividing the V^ by 6, 1 obtain ij, which 

with the 464 makes 464^, the required quotient. 

When the dividend is a large mixed number and the divisor an integer, 
divide the integral part as in integers, and the remainder as infractions. 



Process. 
6) 2786} 



Divide 
i. ^ by 7. 
2. ^ by 5. 
S, ft by 16. 



Peoblems. 



5. 2^ by 8. 

6. 8f by 37. t 



10, 2,506| by 12. 

11, 2,000f by 20. 

12, 5,678VV by 27. 



7. 15iby 18. 

8. 4l| by 9. 

9. 400^ by 23. 

13. If 1^ of a ton of hay can be bought for $15, what 
part of a ton can be bought for $1 ? 

i^. A butcher packed |- of a ton of beef in 8 barrels. 
How much did he put into each barrel ? 

15. I bought 9 cakes of maple sugar that weighed 4| 
pounds. How much did each cake weigh ? 

16. A broom maker used 22^ pounds of broom-corn for 
72 brooms. How much broom-corn did he use for 1 broom ? 

17. $27f for 18 turkeys is how much for 1 turkey ? 

18. What is the average weight of 11 men, whose united 
weight is 1,758^ pounds 'i 



Process. 



a06. Ex. Divide 31 by f 5i^| = -^x| 



919 
7 



= 55f 



Divide 

1. 12 by |. 

2. 9 by f . 

S. ISSby^aj-. 



Problems. 



^. 62 by H- 

5. 18 by 10^. 

6, 80 by 2+. 



7. 625 by 6 J. 

8. 8 by 2f 

9. $41 by f. 



10. 16 hours by 7f. 

11. 28 yards by 5|. 

12. 84 dozens by 1^^. 
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13. A shoe dealer paid $15 for a case of overshoes, at 
$1 a pair. How many pairs of shoes were in the case ? 

H, How many yards of silk will $24 buy, at $|-J a yard ? 

15, A stick of timber 24 feet long can be cut into how 
many blocks, each f of a foot long ? 

16, A yield of 93 bushels of wheat from 4J acres, is 
how many bushels to the acre ? 

17, A lawyer's clerk wrote 36 pages in 6f hours. How 
many pages did he write in 1 hour ? 

18, How many steps of 2|^ feet each will a soldier take, 
in marching a mile, or 5,280 feet ? 

19, $423 for the rent of a house 18|^ months, is how 
much per month? 

20, $1,500 for 2,707|^ feet of sewer pipe is how much 
a foot ? 

907. EuLE FOE Division of Fractions. 

I. Reduce mixed numbers to im^oper fracUona^ and 
integers to thefoirm of fractions, 

II. In/cert the dimsor, a/nd proceed as in multiplication. 

Divide Problems. 

5. U by 18^. 

6, 1,811^ by ^i. 

9. A seamstress used f of a yard of linen in making 9 
collars. How much linen did she use for each collar? 

10. 7 men harvested 22^ acres of wheat in a day. How 
many acres was that for each man ? 

11. How many quarts of oysters can be bought lot $11„ 
at $f a quart ? 

12. A teamster draws 3f cords of stone at !& losd^ 
How many cords does he draw at each loadi 



^•HbyO. 

2, 29 by f 



3, 200^ by 5. 
i, 360 by 12f 



8, 3T^by46f 
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13, How much candy will $f pay for, at $f a pound ? 
lli>. At $5 j^ a bufihel, how much clover seed will %{^ buy ? 

15, 12 tea-spoons weigh ^^ of a pound. How much does 
1 spoon weigh ? 

16, If in 1 day a carpenter can build 4f rods of picket- 
fence, in how many days can he build 33 rods ? 

17, $1^ will pay for how much tea, at $^ a pound ? 

18, A mechanic whose wages are $2;j^ a day, receives $12 
at the end of the week. How many days has he worked ? 

19, In how many minutes will a locomotive run 22|^ 
miles, running at the rate of -j^f of a mile per minute ? 

W, When 14f quarts of vinegar cost $ff , how much 
does 1 quart cost ? 

21. If a farm hand breaks ^ of an acre of fallow in a 
day, in how many days can he break 13^ acres ? 

Z2, $1-^ for 12|^ pounds of rice is how much for 1 
pound ? 

23. How many tons of coal must 2 men load per hour, 
to load 23^ tons in 9f hours ? 

24,. -iV of 2| -7- f of 8| = what number? 

25. Divide | of 3| by ^ times 15. 

(T 26. Find the quotient of 15|^ times 4|^^24^ times | of 7f 

27. Divide ^ times 1^ by f of ^ of 2^. 

A complex fraction has a fraction or a mixed number in 
one or botli terms. 

What is the value of 



28. 



*of3| 



AofStV 



^Q Y^ytimes^xA 



Simplify the complex fractions 



5(?. 



izii 



24f 18 



Hxifi 

<^^. Divide the sum of 9| x Y and yV of 2^ x 75 by 
their difference. 

Note.— For outlines of fractions for review, see page 272. 



SECTION VII. 

GENERAL REVIEW PROBLEMS IN FRACTIONS. 

Oral Work.—L Add 18^ and 7|. 

^. I sold my horse for $25 more than I paid for him, 
and gained \ of his cost. For how much did I sell him ? 

3. If ^ of $30 is the cost of 5 bushels of tomatoes, 
what is the cost of 6 bushels ? 

4'. A gentleman paid $362^ for a pair of horses. How 
much did each horse cost him ? 

6. 144 is -^ of 10 times what number ? 

6. One week a mechanic lost -j^^ of his time. How 
many days did he work ? 

7. f of 27 is what part of 54 ? 

8. \ of 18 is f of what number ? 

9. 48 is 2 times \ of what number ? 

10. A owns f of an iron mine, B owns f of it, and C 
the remainder. What part of the mine does C own ? 

11. A man owning f of a boat, sold f of his share for 
$10. What was the value of the boat, at the same rate ? 

12. A fruit grower sold 9 bushels of plums, and had -J- of 
his plums left. How many bushels of plums did he raise ? 

13. $15 are f of the monthly rent of a house. How 
much is that a year ? 

H. If 2 boxes of lemons cost $5^, how many boxes can 
be bought for $16| ? 

15. James hoed a piece of com in 5|^ days, hoeing f of 
an acre each day. How many acres were in the piece ? 

16. Emma is f as old as her mother, her mother is 4- as 
old as her grandmother, and her grandmother is 70 years 
old. How old is Emma? 
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Written Work.—l. Change -^ to SSths ; to 153d8. 
e. Eeduce to mixed numbers ^g^yg, ^^W^j ^^^ HH^- 
3, Eeduce 4^, |-, and f to similar fractions. 
^. The sum of three numbers is 357^, and two of 
them are 256| and \^. What is the third number ? 

5. The minuend is 103^, and the remainder is 21f . 
What is the subtrahend ? 

6. The quotient is 335, and the divisor is 23^^. What 
is the dividend ? 

7. The dividend is ^ of 1|, and the divisor is ^ of 
87|. What is the quotient ? 

8. If 13f dozens of eggs cost $3^, how much will 11| 
dozen cost? 

P. How many pounds of butter, at 18| cents, will pay 
for 15|^ pounds of sugar, at 10^ cents ? 

10, F sold f of his land, then bought 37f acres, and 
then had 112t^ acres. How much land had he at first ? 

11. Divide f of ^ of 42f by ^ of f of 27. 

1^. I owned f of a fruit farm, and sold f of my part 
for $3,405. What was the whole farm worth ? 

13. If -J of a yard of silk is worth $|^, what is the value 
of 16^ yards ? 
(^ V IJh ^ grocer, after selling |, f , t^, and J of a hogshead 
of sugar, had 102 pounds left. How many pounds did 
the hogshead contain at first ? 
Q 15. A saleswoman earns $J a day, and her expenses are 
$3|- a week. How much money will she save in 52 weeks ? 
16. How much will | of 3^ tons of coal cost, at f of 
$8| per ton ? 
7 17. Eeduce ff , ^, H|, i|||, and HfH to lowest terms. 
18. If 4 be subtracted from both terms of the fraction 
-^, is its value increased or diminished ? How much ? 
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19. What fraction added to ^ of 10|- times -^^ equals 1 ? 

W. The product of four factors is 207^, and three of 
them ai-e lOi, 116||, and 3^. What is the fourth factor? 

Find the sum, the difference, and the product of 

21. f and f | n. | and 2|. | 23. -^ and f | 2^. 6| and 7f 

25. What part of 19f is 18^ ? 

26. Reduce to similar fractions 17j^, \ of -j^, and 12. 

^7. Bought 3 crocks of butter weighing 25^, 29f , and 
27i pounds. The empty crocks weigh 5^^, 5f, and 7^ 
pounds. How many yards of muslin will pay for the but- 
ter, at the rate of IJ yards per pound ? 

28. Find the difference between ^ of 18| and f of 17f . 

29. Of a 50-acre farm f was planted to com, f of the 
remainder to potatoes, and the balance was sown to wheat. 
How many acres were there of each kind of crop ? 

30. A makes a boot in f of a day, and B makes one in 
f of a day. How many boots can the two men make in 
a day? 

31. I paid 12 cents a pound for a live turkey that weighed 
llf pounds, and the waste in dressing was f of its weight. 
How much a pound did the dressed turkey cost me ? 

32. B walked 3| miles per hour for 7^ hours, and A 
walked 4^ miles per hour for 3^ hours. Which walked 
the greater distance ? How much the greater? 

33. If a man can earn $31.25 in 26 days, working 10 
hours a day, how much can he earn in 19 days, working 

12 hours a day ? 11 i of 14- 

3j. Divide the product of 9 times -| and * ^^ by 

their sum. * t t 

35. A merchant paid out ^ of his money, then ^ bi 

what remained, and then j^ of f of what then remained. 

What part of his money had he left ? 



CHAPTER V. 

COMPOUND NUMBERS. 



SECTION I. 

MEASURES OF EXTENSION AND CAPACITT. 

908. A simple number is a number that expresses 
units of the same kind. 

A simple number may be either abstract or concrete. 

SM9. A denominate number is a concrete num- 
ber that expresses measure, weight, or money value. 

910. A compound number is a number that ex- 
presses units of different kinds or denominations. 

a. 88, 49 apples, 26 bushels, $862 are simple numbers. 

h. 17 yards, 40 days, 271 pounds, $862 are denominate numbers. 

c. 3 feet 5 inches, 7 gallons 2 quarts 1 pint, 81 pounds 6 ounces 
are compound numbers. 

"Which of the numbers in 61 yards ; 36 men ; 12 acres. 

126 trees; 21 dozen; 268 sheep. 
6 bushels 3 pecks; 13 miles 216 

rods. 
18 days 6 hours 30 minutes. 



the margin 

1. Are simple numbers? 

2, Are denominate numbers ? 
S. Are compound numbers ? 



911. The quantity of all articles bought and sold is 
determined by mecbsurvng^ weighing^ or counting them. 

919. Idnear or line measures are the measures 
used in measuring distances, — as length, width, thickneBs. 
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The denominations are the mile (mi.)> the rod (rd.), the yard 
(yd.), ih^foot (ft.), and the inch (in.). 

Table of Linear Measares. 



12 ixi. are 1 ft. 

8 ft "1yd. 

5^ or 5.5 yd., fn) ,, , ^ 

16i or IW f t f 

880 rd., or 

1,760 yd., or }- «* 1 mi. 

5,880 ft 



In measuring goods sold by tha 
yard in length, 

4^ or 4.5 in. are 1 eighth. 

JSihSi.} " 1 V. (qnarter). 
4 qr. " 1 yd. 



913. A surface is a figure that has length and width. 

The area of a figure is the extent of its surface. 

a. A surface 1 inch long and 1 inch wide is a square inch; 
h. A surface 1 foot long and 1 foot wide is a square foot; 
€• A surface 1 yard long and 1 yard wide is a square yard; etc. 

914. Surf nee measures are the measures used in 
?.omputing the area of surfaces, — such as land, lumber, 
flooring, and plastering. 

The denominations are the square mile (sq. mi.), the acre 
(a.), the square rod (aq. rd.), the square yard (aq. yd.), 
the square foot (aq. ft), and the square inch (aq. in.): 



144 iq. in. are 1 iq. ft 

9 iq. ft ** 1 sq. yd. 

80i or 30.25 aq. yd. *< 1 iq. rd. 
160 sq. rd. «< 1 A. 

640 A. «* 1 iq. mi. 



Table of Square Meaaurea. 

In surveys of Government lands 
160 A. are 1 qr. sec. (section). 
320 A. «' 1 half sec. 
640 A. ** 1 leo. (or 1 sq. mL). 
86 see. ** 1 Tp. (township). 



31tS. A solid or hody is a portion of matter or of 
space that has length, width, and thickness. 

a. A solid whose surfaces are each 1 inch square is a cubic inch; 
5. A solid whose surfaces are each 1 foot square is a cubic foot; 
c. A tfolid whose enirfaticfs are eadil ysrdfqaare is a euMe yvrrd. 
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916. Solid measures are the measures used in com- 
puting the solid contents of bodies, — such as timber, wood, 
stone, and earth ; — and the capacity of bins, boxes, etc. 

The denominations are the cord (od.), the cuUc yard (oil 
yd.), the cubic foot (ca. ft), and the cubic inch (ou. in.). 

Table of Cubic Meaflures. *• ^° public works, a cubic yard 

of earth is a standard load. 
b« A pile of wood or of rough 
stone 8 feet long, 4 feet wide, 
and 4 feet high is 1 cord. 

91 7. Liquid measures are the measures used in 
measuring water, oil, milk, molasses, wines, and other liquids. 

The denominations are the gallon (gal.), the quart (qt.), the 
pint (pt.), and the gill (gi.). 

J818. Dry measures are the measures used in meas- 
uring grain, seeds, fruits, berries, most kinds of vegetables, 
lime, charcoal, and some other articles. 

The denominations are the bushel (bu.), the peck (pk.), the 
quart, and the pint. 



1,728 en. in. are 1 en. ft. 
27 en. ft. *♦ 1 en. yd, 
128 en. ft ** 1 od. 



Table of Zdquid Measures. 


Table of Dry Meaaurea. 


4 gi. are 1 pt. 
2 pt " 1 qt 
4qt »♦ IgaL 


2 pt. are 1 qt 
8 qt *' 1 pk. 
4 pk. *' 1 bn. 



Case I. Reduction Descending. 

919. Heduction Descending is the process of 
changing a number to another of less unit value. 

Changing rods to yards, feet, or inches is Reduction Descending. 

Oral WorU. — 1. How many inches are 9 ft. ? 

S, How many inches are 9 ft. 6 in. ? 

3. Reduce 2 yards 1 foot 8 inches to inches. 

2 yards are 2 ttmes 3 feet, or 6 feet \ and 2 yards 1 foot are 6 
feet pluB 1 foot, or 7 feet 7 feet are 7 times 12 inches, or 84 
inches ; and 7 feet 8 inches are 84 inches plus 8 inches, or 92 
tnohes. Hence, 2 yards 1 fo&t 8 inches are 92 inches. 
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4> How many rods are 3 mi. ? 
5. Are 3 ml 40 rd. ? 

Beduce 

8. 1 A. 40 sq. rd. to square rods. 

9, 12 gal. 2 qt. to pints. 
10, 9 bu. 2 pk. to half-pecks. 



6, Change 6 yards to feet. 

7. Change 6 feet to inches. 

11, 2 bu. 1 pk. 3 qt. to quarts. 

12, 2 cu; yd. 8 cu. ft. to cubic f eet< 

13, 4 yd. 2 ft. to inches. 

14^ 6 gal. 1 qt. of catsup will fill how many quart bot- 
tles ? How many pint bottles ? 

15. How many quart boxes will 2 bu. 2 pk. 5 qt. of 
strawberries fill? 

16, A dealer sold 3 bu. 4 qt. of chestnuts by the pint. 
How many pints did he sell ? 

deduction Descending is performed hy multiplication. 

Written Work.— 900. Ex. Eeduce 17 yd. 1 ft. 5 in. 

to inches. 

Explanation. — 1 yard is 3 feet, 17 Process. 

yards are 17 times 3 feet, and 17 yards 1 7 yd, 1ft. 5 m. 
1 foot are 17 times 3 feet, plus 1 foot, a 

or 52 feet. — 

1 foot is 12 inches, 62 feet are 62 times 12 ^ ^ fi- 

inches, and 52 feet 5 inches are 52 times 1 2 

12 inches, plus 5 inches, or 629 inches. Q29 i/n 

Hence, 17 yd. 1 ft. 5 in. =629 in. 

In Reduction Descending, the true multiplicand is commonly used 
as a multiplier, and the true multiplier as a multiplicand. 

Problems. 

1, Eeduce 5 mi. 187 rd. 2 yd. 1 ft. 9 in. to inches. 

2. Eeduce 25 sq. rd. 3 sq. yd. 8 sq. ft. to square inches. 

Reduce to units of the lowest denomination named 



3. 63 rd. 4 yd. 2 ft. 

Jf, 84 sq. rd. 4 sq. ft. 

5. 275 hn. 3 pk. 1 qt. 

6. 6 cu. y4. 848 cu. in. 



7. 42 yd. 3 qr. to inches. 

8. 34-5^ sq. mi. to square rods. 

9. 4.375 sq. mi. to acres. 
10, 7^ cd. to cubic feet. 



(5, 124 inches to yards. 
Change } 6. 35 yards to rods. 

(7. 103 pints to gallons. 
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Casb II. Reduction Ascendingr* 

331. Sedtiction Ascending is the process of 
changing a number to another of greater unit vahie. 
Changing feet to yards, rods, or miles is Reduction Ascending. 

Oral Work. — 1. Y2 inches are how many feet ? 
2. Y2 inches are how many yards ? 
S. 96 inches are how many yards and feet ? 
. ^. Eeduce 207 inches to yards. 

1 inch is -^ of a foot, and 207 inches are ^- feet, or 17 feet 3 
inches ; 1 foot is ^ of a yard, and 17 feet are ^ yards^ or 5 yards 
2 feet ; and 5 yards 2 feet plus 3 inches are 5 yards 2 feet 3 inches. 

8, 160 cubic feet to cords. 

9, 1,000 rods to miles. 
10, 320 pints to bushels. 

11. 100 cubic feet are how many cubic yards ? 

12. A well that is 40 feet deep is how many rods deep ? 

13. If you buy 1 pint of milk a day, how many quarts 
will you buy in 60 days ? How many gallons ? 

JRedtiction Ascending is performed by division. 

Written Work — 3aa. Ex. Eeduce 1,632 ft. to units 
of higher denominations. 

Explanation. — I Process. 

divide 1, 532 feet 3^1,532 ft. 

SL V?eetTl 6.5)510yd. 2 ft. {92 rd. J, yd. 

yard, and obtain J^9o 

510 yards 2 feet. Tr q 

I divide the 510 ' 

yards of this re- 1 l.U 

suit by 5.5, the ^.0 

number of yards ^ ^ r^ ^ n ^^ i , -i ^ /*, 

in 1 rod, and ob- Hence, 1 ,5 32 ft. = 92 rd. ^ yd. 2 ft. 

tain 92 rods 4 

yards. To this result I annex 2 feet, the first remainder, and 

I have 92 rods 4 yards 2 feet, the required result. 

I 
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Problems. 

1, How many feet and inches are 925 inches ? 

2. How many miles and rods are 2,000 rods ? 

S. How many square miles are 312,000 square rods? 



Eeduce 



8, 3,236 A. to sq. mi. 

9, 186,620 cu. in. to cu. yd 

10. 334,976 sq. in. to sq. Fd. 

11. 4,713,256 cu. in. to cd. 



4. 297 sq. ft. to sq. yd. 

5. 398 yd. to rods. 

6. 17,283 qt. to bushels. 

7. 1,636 pt. to gallons. 

12. 3,825 quarts of wheat are how many bushels ? 

13. 2,469 cubic feet of wood are how many cords ? 
H. 1,Y27 pints of milk are how many gallons ? 

333. Rules for Reductions of Compound Numbebs. 

I. For Reduction Descending. 

1. Multiply the units of the highest denondnation given, 
hy that number of the next lower denomination which 
equals 1 of this higher, amd to the product add the units 
of the lower denomination. 

2. In lihe ma/n/aer, reduce this result to units of the 
next lower denomination; amd so continue until the gi/ven 
number is reduced to units of the requi/red denorwination. 

II. For Reduction Ascending. 

1. Divide the gi/ven nurriber by that number of the sa/me 
denomination which equals 1 of the next higher; writing 
the quotient as units of the higher denomination, amd the 
remainder as units of the denomination divided. 

2. In lihe ma/nner, reduce this quotient to units of the 
next higher denomination; a/nd so continue until the given 
number is reduced to units of the required denomination. 

3. Write the last quotient amd the several rema/i/iider^ in 
thei/r order, for the requi/red result. 
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Pboblems. 

1. How many tiles, each 1 foot long, will be required 
for 1 mi. 68 rd. 2 yd. of tile-drain ? 

2. 7 bu. 3 pk. 6 qt. of chestnuts are how many pints ? 

3. How many rods of fence will it take to inclose a 
tract of land 2 mi. 45 rd. long and | mi. wide ? 

4. How many hills of com are there in a 10-acre field, 
if there is a hill on every square yard ? 

5. How many acres are there in an orchard of 6,386 
peach-trees, each tree occupying 1 square rod of land ? 

6. One year a fruit grower had a crop of 305 quarts of 
cherries. How many bushels had he ? 

7. A perfumer put up 10 gallons of cologne in bottles 
that held 1 gill each. How many bottles did he fill ? 

8. How many pint papers of seed-corn are equal to 7 
bu. 3 pk. 5 qt. 1 pt. ? 

9. Christmas week a grocer sold 365 quart cans of oy* 
ters. How many gallons of oysters did he sell ? 

10. A seedsman put up 353 pint papers of marrowfat 
peas. How many bushels did he put up ? 

Case III. Addition. 

Oral Work — ^284. 1. The sum of 9 in., 5 in., 11 in., 
7 in., 3 in., and 10 in. is how many inches ? How many 
feet and inches ? How many yards, feet, and inches ? 

2. The sum of 7 ft., 12 ft., 1 ft., 6 ft, and 8 ft. is how 
many rods, yards, and feet? 

3. Add 7 gal. 3 qt. and 2 gal. 2 qt. 1 pt. 

i. What is the sum of 3 pk. 5 qt. and 2 pk. 7 qt. ? 

5 quarts plus 7 quarts are 12 quarts, or 1 peck 4 quarts ; this 
1 peck plus the 3 pecks and 2 pecks are 6 pecks, or 1 bushel 2 
pecks ; and 1 bushel 2 pecks plus 4 quarts are 1 bu. 2 pk. 4 qt. 
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6. Add 2 yd. 1 ft., 1 yd. 2 ft., and 5 yd. 2 ft. 

6. What is the sum of 5 sq. yd. 7 sq. ft., 2 sq. yd, 5 sq. 
ft., and 4 sq. yd. 8 sq. ft. ? 

7. 4 yd. + 2 yd. + 13 yd. + 8 yd. + 3 yd. = how many 
rd., yd., ft., and in. ? 

8. In 3 hours a butcher drove an ox 1 mi. 200 rd., 1 
■ mi. 160 rd., and 2 mi. 40 rd. How far was the ox driven ? 

Written Work.—ft2S. Ex. Add 4 yd. 2 ft. 3 in., 1 yd. 
1 ft. 9 in., 2 yd. 1 ft., 2 ft. 11 in., and 5 yd. 5 in. 

Explanation. — ^I write the parts with Process 

units of like denominations in the ;j o -pI o ' 

same columns, and begin at the right ^ V^' ^ J^' ^ ^^* 

to add. 119 

The sum of the inches is 28, or 2 feet S 1 

4 inches; and I write the 4 inches in 2 11 

the result. K f) K 

The sum of the 2 feet and the feet in the . 

given numbers is 8, or 2 yards 2 feet ; 2 rd, S yd. 2ft J^ in. 
and I write the 2 feet in the result. 

The sum of the 2 yards and the yards in the given numbers is 14, 
or 2 rods 3 yards, which I write in the result. 

The entire result, 2 rd. 3 yd. 2 ft. 4 in., is the required sum. . 

Note. — Compare this process and explanation with the process and ex- 
planation on page 23. 

336. The processes of addition, subtraction^ mtdtipU- 
cation, and division of compound numbers a/re simila/r 
to those employed in integers. Hence, special rules for 
these processes a/re urmecessa/ry. 

Peoblems. 
1 ? 3 

21 gal. 3 qt. pt. 9 A. 96 sq. rd. 29 cu. yd. 1 6 cu. ft. 626 cu. in, 

17 1 1 11 44 10 14 368 

126 1 8 108 9 968 

43 2 10 66 15 3 874 
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I-f. 4 yd. 2 ft 4 in., 3 yd. 1 ft. 8 in., 6 yd. 2 ft 6 in. 
5. 20 gal. 2 qt, 15 gal. 1 qt, and 14 gal. 3 gi. 
6. 13 bu. + 12 bu. 3 pk. + 19 bu. 2 qt + 36 bu. 2 pk. 2 qt 

7. In three piles of wood containing 5 cd. 60 cu. ft., 6 
cd. 96 cu. ft., and 9 cd. 68 cu. ft., are how many cords ? 

8. In four days a telegraph company put up 1 mi. 14 rd. 
3 yd., 318 rd. 5 yd., 1 mi. 39 rd. 4 yd., and 1 mi. 67 rd. of 
wire. How much wire did they put up in the four days ? 

9. A farmer raised 761 bu. 3 pk. of wheat, 135 bu. 1 
pk. 6 qt. of rye, 640 bu. 2 pk. of com, and 514 bu. 4 qt. 
of oats. How much grain did he raise ? 

10. A painter used 5 gal. 3 qt. 1 pt. of raw oil, and 3 gaL 
2 qt. 1 pt. of boiled oil. How much oil did he use ? 

11. There are 35 sq. yd. 5 sq. ft. of plastering in the ceil- 
ing of a room, 22 sq. yd. 2 sq. ft. in each of the two side 
walls, and 17 sq. yd. 7 sq. ft. in each of the two end walls. 
How much plastering is there in the room ? 

Case IY. Subtraction* 
Oral Work.— 907. Subtract 



1, 3 in. from 4 ft. 8 in. 

2. 1 ft from 4 ft 8 in. 

S, 1 ft 3 in. from 4 ft 8 in. 



^ 7 sq. ft from 1 sq. yd. 
J. 16 cu. ft from 3 cu. yd, 
6. 120 sq. rd. from 5 A 



7. Take 10 rd. 5 yd. from 25 rd. 2 yd. 

5 yards can not be taken from 2 yards. Bat 25 rods 2 yards 
are 24 rods 7^ yards ; 5 yards from 7^ yards leave 2^ yards ; 10 
rods from 24 rods leave 14 rods ; and 14 rods plus 2-| yards (2 
yards 1 foot 6 inches) are 14 rods 2 yards 1 foot 6 inches. 

What is the difference between 



8. 6 ft and 4 ft 7 in.? 

9. 10 yd. and 2 ft 9 in.? 

10. 4 qt. and 2 qt 3 gi. ? 

11. 3 qt 1 pt and 1 gal. ? 



12. 4 cu. yd. and 1 3 cu. ft 28 cu. in. ? 

13. 12 sq. yd. 3 sq. ft and 5 sq. ft 1 
H. 6 sq. ft and 4 sq. ft 36 sq. in.! 
15. ^ bu. and ^ pk. ? 
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16, All of a 10-acre lot but 3 A. 75 sq. rd. is meadow. 
How many acres are meadow ? 

17, From a barrel containing 30 gal. of turpentine, 14 
gal. 3 qt. were drawn. How many gallons were left ? 

18, On a city lot 30 ft. 6 in. wide, stands a house 19 ft. 
10 in. wide. How much wider is the lot than the house ? 

WriMen TToi-fc.— aaS. Ex. What is the difference 
between 8 yd. 1 ft. 11 in. and 3 yd. 2 ft. 5 in. ? 

Explanation. — I write the units of the 

subtrahend under units of like denomi- Pbocbss. 

nations of the minuend, and begin at g y^^ j[ ff^^ ^^ {^^ 

the right to subtract. ^9 /T 

6 inches from 11 inches leave 6 inches, — ^ — 

which I write in the result. U yd, 2 ft, 6 in. 

2 feet can not be subtracted from 1 foot; 
but the 8 yards 1 foot of the minuend are 7 yards 4 feet; and 3 
feet from 4 feet leave 2 feet, which I write in the result. 

8 yards from the remaining 7 yards of the minuend leave 4 yards, 
which I write in the result. 

The entire result, 4 yards 2 feet 6 inches, is the required difference. 

Note. — Compare this process and explanation with the process and ex- 
planation on page 40. 

Peoblems. 

1 ? 

From 5 mi. 220 rd. 4 yd. 2 ft. 6 in, 9 sq. rd. 4 sq. yd. 
Subtract 2 264 3 2 8 3 5 . 

5, From 1 rd. take 1 in. [ 4* From 8 bu. 3 pk. 2 qt. take 4 bu. 7 qt. 

6. From 90 cu. yd. subtract 39 cu. yd. 18 cu. ft. 966 cu. in. 

6, 113 cd. of wood have been drawn from a wood yard 
containing 200 cd. How much wood remains in the yard? 

7, Last year 23 mi. 194 rd. 2 yd. of gas pipe were in use 
in a certain city, and now 25 mi. 49 rd. 1 ft. are in use. 
How much pipe has been laid during the year? 

8, In a 20-gallon can are 5 gal. 2 qt. 1 pt. of kerosene. 
How much more kerosene will the can hold ? 
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Case Y. Multiplication. 

Oral Work* — ^339. 1. 7 times 9 inches are how many 

inches ? How many feet ? 

2. 7 times 12 cubic feet are how many cubic yards ? 



Multiply j ,' 



6. 20 A. 16 sq. rd. by 10. 
6. 1 yd. 3 qr. by 8. 



2 mi. 15 rd. by 4. 
6 cd. 20 cu. ft. by 3. 

7. 9 times 3 quarts 1 pint are how many gallons, quarts, 

and pints ? 

9 times 1 pint are 9 pints, or 4 quarts 1 pint ; and 9 times 3 
quarts plus 4 quarts 1 pint are 31 quarts 1 pint^ or 7 sfaUons 3 
quarts 1 pint. 

8. How much is 20 times 9 rd. 5 yd.? 

9. How much is 5 times 2 sq. yd. 8 sq. ft. ? 

10. My horse eats 2 bu. 2 pk. 2 qt. of oats in a week. 
How many bushels does he eat in 4 weeks ? 

11. If a farm hand can mow 2 A. 40 sq. rd. of grass in 
a day, how many acres can he mow m a week ? 

Written Work.—itSO. Ex. Multiply 5 mi. 72 rd. 8 
ft. by 8. 

Explanation.— I write the Process. 

multiplier under the low- 5 mi. 7S rd. 8ft. 

est denomination of the g 



multiplicand, and begin at 



the right to multiply. J^lmi.259 rd. 1 J^ft. 6 in. 

8 times 8 feet are 64 feet, 

or 3 rods 14J feet (14 ft. 6 in.); and I write 14 feet 6 inches in 

the result. 
8 times 72 rods, plus the 3 rods of the first partial product are 579 

rods, or 1 mile 259 rods ; and I write 259 rods in the result. 
8 times 5 miles, plus the 1 mile of the second partial product are 41 

miles, which I write in the result. 
The entire result, 41 miles 259 rods 14 feet 6 inches, is the required 

product. 

Note.— Compare this process and explaoation with the process and ex- 
planation on page 57. 
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-xr ,,. 1 Problems. 

Multiply 



1, 50 bu. 6 qt. by 17. 

2, 9 mi. 6 in. by 122. 
S, 129 cu. in. by 384. 



^. 36 A. 90 sq. rd. 16 sq. ft. 4 sq. in. by 8. 

5, 32 gal. 3 qt. 1 pt. by 7. 

6, 3 mi. 280 rd. 2 ft. by 219. 

7, How many cords of wood can a team draw at 18 
loads, if it draws 1 cd. 44 cu. ft. at each load? 

8, How many bushels of potatoes will a family use in 
a year, at the rate of 3 bu. 5 qt. per month ? 

9, How much land is there in 38 building lots, each lot 
containing 5 sq. rd. 24 sq. yd. ? 

10, Some track hands with a hand-car pass, 4 times each 
day, over the road between two railroad stations 5 mi. 213 
rd. 1 yd. 2 ft. apart. How far do they travel in 26 days ? 

Case YI. Division. 

Oral TToi**.— «31. L Find 1 half of 6 mi. 40 rd. 



4. 1 third of 16 sq. yd. 

5, 1 ninth of 20 cu. yd. 



2, 1 sixth of 2 ft. (or 24 in.). 

5, 1 sixth of 1 4 ft. (or 12 ft. + 2 ft.). 

6. Divide 23 gallons 3 quarts into 5 equal parts. 

1 fifth of 23 gallons is 4 gaUonS; and 3 gaUons remainder ; this 

3 gaUons plus the 3 quarts of the given number are 15 quarts ; 
1 fifth of 15 quarts is 3 quarts ; and 4 gaUons plus 3 quarts are 

4 gaUons ^ quart& 

7. Divide 40 sq. yd. 6 sq. ft. into 3 equal parts. 

8, Divide 21 cu. yd. 13 cu. ft. by 4. | ^.3 bu. 3 pk. by 8. 

10, If a stone-mason lays 27 cu. yd. 16 cu. ft. of stone in 

5 days, how much does he lay per day ? 

IL A yacht sailed 59 mi. 20 rd. in 7 hours. What was 
her average hourly distaiice ? 

12, If 7 men can mow 22 A. 29 sq. rd. of grass in a day, 
how much can 1 man mow ? 

12, How many barrels, each holding 2 Bu. 3 pk., will be 
required to hold 11 bushels of apples ? 
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Written Work. — Process. 
23«. Ex. Divide 76 ^.^^ . .^ -, 
sq. rd. 15 8q. yd. by 6. ^ ) 76 sq.rdlo sq.yd 

ExPLAKATiL S write ' ^ '^' ^^- ^' *?• y^' ^ ^?- A 

the dividend and divi- 
sor as in integers, and begin at the left to divide. 

1 sixth of 76 square rods is 12 square rods, and 4 square rods re- 
mainder ; and I write 12 square rods in the result. 

The 4 square rods remainder plus the 15 square yards of the divi- 
dend are 136 square yards ; 1 sixth of 136 square yards is 22 
square yards, with 4 square yards remainder ; and I write 22 
square yards in the result. 

The 4 square yards remainder are 38 square feet, and 1 sixth of 36 

square feet is 6 square feet, which I write in the result 
The entire result, 12 sq. rd. 22 sq. yd. 6 sq. ft, is the required result 

NoTB. — Compare this process and explanation with the process and ex- 
planation ou page 86. 

Problems. 

Ill 

9) 16 mi. 95 rd. 14 ft 14) 36 8q.mi.748q.rd. 30)93 cu.yd.l4 cu.ft( 

4, Divide 526 rd. 4 ft. 9 in. into 12 equal parts. 
6. Divide 428 A. 50 sq. rd. 4 sq. ft. by 20. 

6. How much is 1 twenty-fifth of 19 cu. ft. 675 cu. in. ? 

7. 52 gal. 2 qt. of sirup will fill how many kegs that 

hold 8 gal. 3 qt, each ? (Reduce both numbers to quarts.) 

8. Divide 35 bu. 1 pk. 2 qt. by 17 bu. 2 pk. 5 qt. 

9. A workman laid 64 rd. 3 yd. 1 ft. of stone-wall in 
26 days. How much did he lay per day ? 

10. A bridge pier containing 448 cu. yd. of stone, was 
built in 36 days. What was the average amount of stone 
laid daily? 

11. A farmer put 125 bu. 3 pk. 6 qt. of wheat into bags 
holding 1 bu. 3 pk. 6 qt. each. How many bags did he fill? 

18. If 7 men can mow 26 A. 40 sq. rd. of grass in 10 
hours, how much can 1 man mow in 1 hour ? 

12 



SECTION II. 

WEIGHTS. 

3«I3. Weight is the measure of the quantity of mat- 
ter in a body. 

334. Avoirdupois weights are the weights used 
for all the ordinary purposes of weighing. 

The denominations are the ton (T.), the hundred-weight (cwt.), 
the pound (lb.), and the ounce (oz.). 

Table of Avoirdupois "Weights. 

196 lb. of flour are 1 bar. 
200 lb. of beef, 
pork, or fiBb 



16 OS. are 1 lb. 

100 lb. ** 1 cwt 

20 cwt, or 2,000 lb., '' 1 T. 



[' [ " 1 bar. 

11 ) 



In selling coal, coarse metals, and ^ «p « .^^ - ^, 

, 1 1 J . X* ^ I "So ^0. are x Qr« 

ores at wholesale ; and m estimat- L ^ «, ^112 lb "i "1 cwt 
ing duties on foreign goods at the | g^ cwt C2. 240 lb) "IT. 
U. S. Custom-houses, J ^^ '' ' 

Oral Work. — 1. Eeduce 50 lb. 8 oz. to ounces. 

2. Eeduce 168 oz. to pounds. 

3. Add 16 cwt. 25 lb., 10 cwt. 70 lb., and 6 cwt. 50 lb. 
i. Take 9 cwt. 35 lb. from 2 T. 5 cwt. 

5. How much is 6 times 2 lb. 5 oz. ? 

6. Divide 72 lb. 8 oz. into 5 equal parts. 

7. 3 lb. 8 oz. of nutmegs are how many ounces ? 

8. 43 oz. of cheese are how many pounds ? 

9. 75 cwt. of coal are how many tons ? 

10. 5 T. 12 cwt. of iron are how many hundred-weight ? 

11. One day a grocer sold 6 lb. 8 oz., 4 lb. 4 oz., 10 lb. 
5 oz., 9 lb. 7 oz., and 5 lb. of butter. How many pounds 
of butter did he sell ? 
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Pboblems. 

Written Work.—L 4 T. 16 cwt. 83 lb. of hay are how 
many pounds ? 

2. 25 lb. 12 oz. of cinnamon are how many ounces ? 

TT V 1 ( ^« Are 6,811 pounds of flour? 

How many barrels { , . a\zi^^^ * u *« 

•^ ( 4. Are 65,015 ounces of beef? 

5 6 

Add 3 T. 6 cwt. 5 lb. 1 oz. From 2 T. 716 lb. 3 oz. 

Take 1 929 1 



4 


16 


9 


12 


24 


9 


8 


10 


15 


12 


46 


13 




1 


32 


00 . 


9 


19 


00 


15 



Multiply 5 T. 39 lb. 6 oz. 
by 12 

-p.. .J {8.1 times 1,285 lb. 8 oz. by 32. 
uiviae I ^ J ^ ^gg jj^ ^^ ^^ ^^ gg 

i6?. A manufacturer put up 5 T. 429 lb. of saleratus in 
quarter-pound packages. How many packages did he put up ? 

11. How many tons of bluing will a manufacturer use 
in putting up 845,000 1-ounce boxes ? 

12. A freight-car was loaded with 3 T. 8 cwt. 48 lb. of 
groceries, 3 T. 19 cwt. 40 lb. of hardware, 1 T. 1 cwt. 94 
lb. of furniture, and 18 cwt. 64 lb. of dry goods. How 
much freight was in the car ? 

13. A crock of butter weighed 44 lb. 6 oz., and the crock 
weighed 7 lb. 10 oz. How much did the butter weigh ? 

14^. What is the total weight of 45 loads of coal, each 
weighing 1 T. 375 lb. ? 

15. A farmer cut 28 T. 1,375 lb. of hay from 15 acres 
of meadow. What was the yield per acre ? 

16. How many days will 6 bar. 84 lb. of flour last a 
family that uses 3 lb. 8 oz. per day ? 

17. The total weight of 13 cheeses is 440 lb. 6 oz< 
What is their average weight ? 



SECTION III. 



TIME. 



33tS« Time is a limited portion of duration. 

The denominations are the century, the year (3rr.), the month 
(mo.), the week (wk.), the day (da.), the hour (h.), the 
minute (min.), and the second (sec.). 



Table of Time.' 



60 860. 



are 1 min. 

Ida. 
1 wk. 



(I 



60 min. 
84 11. 
7 da. 
92 wk. 1 da., or 

865 da., 
52 wk. 2 da., or ) ., , . 

866 da., S ^^' 
100 yr. *< 1 century. 



!■• 



1 common yr. 



a. February has 28 days in a com- 
mon year, and 29 in a leap-year. 

6, Every fourth year from the be- 
ginning of a century is a leap-year. 

c« In most business transactions 30 
days are considered a month. 



Months and Datgu 

Kos. Karnes. Days. 

Ist, January, 31 

2d, February, 28 or 29 

3d, March, 31 

4th, April, 30 

5th, May, 31 

6th, June, 30 

Vth, July, 31 

8th, ■ August, 31 

9th, September, 30 

lOth, October, 31 

11th, November, 30 

12th, December, 31 



Oral Work. — 1, Change 5 min. 20 sec. to seconds. 
2. Eeduce 8 wk. 4 da. to days. To hours. 

5. Reduce 160 h. to days. | J/^ Reduce 63 rain, to hours. 

6. Add 13 t. 17 min., 10 h. 40 min., and 18 min. 

6. What is the sum of 8 wk. 5 da., 6 wk. 6 da., 12 wk. 
4 da., and 9 wk. 3 da. ? 



9, Multiply 3 wk. 6 da. by 6. 
10, Multiply 4 h. 13 min. by 12. 



7. Take 3 h. 6 min. from 8 h. 3 min. 

8, Take 5 da. 8 h. from 3 wk. 

11. How much is 1 eighth of 49 wk. 3 da. ? 
1^. Divide 2 da. 17 h. 20 min. by 7. 
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13. From 12 o'clock noon to 6 o'clock 40 min. p.m. is 
how many minutes ? ' 

IJ^. Charles's age is 13 yr. 7 mo., William's is 10 yr. 5 
mo., and David's is 12 yr. 7 mo. What is the sum of 
their ages? 

15. If the afternoon is of the same length as the fore- 
noon, what is the time from sunrise to sunset when the 
Bun rises at 5 o'clock 47 minutes ? 

16. Edwin is 13 yr. 7 mo. old, and his father is 4 times 
as old. How old is his father ? 

17. If a railroad train runs 80 mi. in 4 hours, in how 
many minutes does it run 1 mile ? 

Problems. 
Written Work. — 1. Eeduce 875,675 seconds to higher 
denominations. 

^. 50,400 minutes are how many weeks ? 

3. How many hours are there in leap-year ? 

^. Reduce 365 da. 5 h. 48 min. 49 sec. to seconds. 

5 6 

Add 280 da. 21 h. From 8 wk. 3 da. 3 h. 20 min. 

160 16 48 min. Subtract 5 15 9 sec. 

321 12 29 

294 15 37 1 

27)331 da. 12 h. 

8. Multiply 9 yr. 54 da. 37 min. by 36. 

9. On the 4th day of July at noon, of the year 1876, 
how many minutes of the year had passed ? 

10. In how many days will a clock tick 1,000,000 times, 
if it ticks once every second ? 

11. The sum of two numbers is 16 yr. 28 da., and one 
of the nxmibers is 11 yr. 24 da. What is their difference ? 
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12. An express train runs from Boston to Albany in 
6 h. 10 min. ; to Buffalo in 9 h. 30 min. more ; to Cleveland 
in 5 h. 35 min. more ; to Indianapolis in 8 h. 55 min. more ; 
and to St. Louis in 9 h. 10 min. more. What is the run- 
ning time of the train from Boston to St. Louis ? 

13. In how many days of 10 hours each can a man chop 
25 cords of wood, if he chops a cord in 3 h. 15 min. ? 

H. If a tailor makes 112 military suits in 88 wk. 4 da., 
working 10 hours a day, in what time does he make 1 suit ? 

336. Ex. How many years, months, and days from 
April 15, 1874, to July 4, 1877? 

Explanation. — I write the later PROCEsa 

of the two dates for the minu- 1877 yr. 7 mo. 4 da. 

end, and the earlier for the sub- 7S7 A A 15 

trahend, writing the number of ^ 

theyear,month,andday,in order. S yr. 2 mo. 19 da. 

I then subtract as in other com- 
pound numbers, calling 30 days a month — as the number of days 
in the subtrahend is greater than that in the minuend. 

Problems. 

1. Benjamin Franklin died April 17, 1790, aged 84 yr. 
3 mo. What was the date of his birth ? 

2. George Washington was bom Feb. 22, 1732, and 
died Dec. 14, 1799. How old was he when he died ? 

3. A note dated Jan. 7, 1880, was paid Nov. 4, 1881. 
How long did it remain unpaid ? 

J^. A note was given April 25, 1882, payable Sept. 19, 
following. How long had it to run ? * 

6. What is the age to-day of a person who was bom 
Oct. 9, 1858? 

6. Find the difference in time between JuljJ 2, 1881, 
and Aug. 16, 1885. 



SECTION IV. 

ENUMERATION OR COUNTING. 

337. Many articles are sold by count. 
The denominations dozen (6oz,), gross (gro.), great gross 
(grt. gro.), sheet, quire, ream (rm.), and score are in com- 
mon use. 

Table of Coontmg. 



12 thingB are 1 dos. 
12 doB. ** 1 gro. 
12 gro. ** 1 grt. gro. 



24 ilieets of paper are 1 qnire. 
20 qnirei ** 1 rm. 

20 tilings of a kind ** 1 icore. 



Oral Work.-^l. 800 eggs are how many dozen ? 
^. What is the sum of 48 doz., 28 doz. 6, and 5 doz. 10 ? 
3. How many great gross are 8 times 9 gro. 6 doz. ? 
4,. Divide 32 reams 15 sheets into 9 equal parts. 

5. How much is ^ of 32 gro. 6 doz. ? 

6. A bookseller having 10 rm.l2 quires of letter-paper, 
sold 16 quires 12 sheets. How much paper had he left ? 

Problems. 
Written Work. — ^Reduce 



S, 3,872 pens to grt. gro. 
-4, 5,319 sheets to rm. 



1. 3 grt. gro. 5 gro. 6 doz. to dozens. 

2, 7 rm. 15 quires 19 sheets to sheets. 

5 6 

From 50 rm. 3 quires 5 sheets Multiply 3 gro. 9 doz. 4 
Subtract 24 9 13 by 48 

7. In a ream of foolscap paper are how many sheets ? 

8. One week a grocer sold 23 gro. 19 doz. clothes-pins. 
How many clothesrpins did he sell ? 

9. 248 pigeons are how many dozeu pairs of pigeons ? 
10. A school that uses 18 crayons a week, will use how 

many gross of crayons in 40 weeks ? 

NoTB.— For ouUines of compoimd ntanbers for review, see page 278. 
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General Review Peoblems in Compound Numbers. 

Oral Work. — 1. How much must I pay for Y gal. 2 
qt. of maple syrup, at 20 cents a quart ? 

2, 3^ a quart for tomatoes is how much a bushel ? 

3, A girl sold 10 quarts of blackberries each day for 
18 days. How many bushels did she sell ? 

^. A farmer sold to one customer 4 bu. of apples, to 
another 5 bu. 3 pk., and to another 1 bu. 3 pk. 4 qt. flow 
many bushels of apples did he sell ? 

6. How many hours and minutes are there from 5 
o'clock 15 min. a.m., to 6 o'clock 45 min. p.m. ? 

6. A chain 197 feet long is how many rods long? 

7. If a man travels 50 rods in 5 minutes, in what time 
will he travel a mile ? 

Find the cost 

8. Of 4 quarts of peas, at $1.60 a bushel. 

9. Of 2 yards of silver wire, at 2 cents an inch. 

10, Of 7 pounds of indigo, at 2 cents an ounce. 

11, Of 7 lb. 6 oz. of beef, at 16 cents a pound. 

12, How many days were there in the first seven months 
of the year 1880 ? 

13, If a cooper can make 4 barrels in 5 hours, in what 
time can he make 1 barrel ? 

lli„ When flour is $9 a barrel, how much will a 4^- 
pound sack cost? 

15, 4,054 pound bars of lead are how many tons ? 

16, The fore quarters of a lamb weighed 7 lb. 9 oz. each, 
and the hind quarters 8 lb. 11 oz. each. How much did 
the lamb weigh ? 

17, A blacksmith having 8 lb. 10 oz. of bar steel, used 
^ lb. 14 oz. How much had he left ? 
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18. 8 loads of hay, each weighing 1 T. 250 lb., weigh 
how much ? 

19. A man killed 7 sheep, and their united weight was 
280 lb. 14 oz. What was their average weight ? 

20. A man cut 4 T. 7 cwt of hay from 3 acres. What 
was the average yield per acre ? 

21. I sowed 20 bu. 2 pk. of wheat, and 11 bu. 3 pk. of 
barley. How much more wheat than barley did I sow ? 

22. $28.80 will pay for how many gross of copy-books, 
at $ .10 apiece ? 

23. What is the capacity of a cask that holds 10 pail- 
f uls of 2 gal. 3 qt. each ? 

2Ii,. If 7 men can mow 22 A. 20 sq. rd. of grass in a day, 
how much can 1 man mow ? 

25. A stationer, by selling paper at a profit of 8 cents 
a quire, made $2.40. How many reams did he sell ? 

Written Work. — 1. In 6 successive days a fruit can- 
ning establishment put up 3 bu. 1 pk., 5 bu. 2 pk. 3 qt., 
4 bu. 3 pk. 5 qt. 1 pt., 5 bu. 1 pk., 6 bu. 3 qt., and 6 bu. 7 qt. 
of strawberries. How many bushels of berries were can- 
ned in the week ? 

2. From a can containing 8 gal. of milk, a milkman 
Sold 2 qt. to each of 6 customers, 3 pt. to each of 4 others, 
and ^ gal. to each of 3 others. How much milk was left ? 

3. If you can count 75 every minute, how much time 
would you spend in counting 27,000,000? 

Jf.. In one lamp I use 2 qt., and in another 5 pt. of keroc 
sene weekly. How much kerosene do I use in 9 weeks ? 

5. A farmer raised 488 bu. 1 pk. of oats from 14 acres 
of land. What was the yield per acre ? 

6. At a spice mill 5,000 doz. 4-oz. packages of spices 
are put up weekly. How many pounds are put up ? 
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7. In a bundle of lath are 100 pieces, each 4 ft. long. 
If laid end to end in a row upon the ground, how many 
rods would they reach ? 

8. I own seven city lots which contain 42 sq. rd. 108 sq. 
ft., 40 sq. rd. 194 sq. ft., 38 sq. rd. 256 sq. ft., 36 sq; rd. 58 
sq. ft., 38 sq. rd. 110 sq. ft., 31 sq. rd. 216 sq. ft., and 29 sq. 
rd. 88 sq. ft. How much land is there in the seven lots ? 

9. May 10, C hired a house at $420 per annum, and 
occupied it until Dec. 10. How much rent did he pay ? 

10. If 12 men can chop 132 cords of wood in 4 days, 
how many cords can 1 man chop in 1 day ? 

11. One day 5 T. 1,875 lb. of mackerel were taken by a 
fishing-smack. How many barrels of fish were caught ? 

12. If a grocer uses 100 reams 2 quires of wrapping 
paper in the 308 business days of a year, how much paper 
does he use daily on an average ? 

13. If 1 bu. of apples will make 3 gal. 1 qt. of cider, how 
many bushels will be required to make 926 gal. 1 qt. ? 

H,. In grading 250 rods of a street, 5 cu. yd. 3 cu. ft. of 
gravel were used to the rod. How much gravel was used ? 

15. William lives 93 rods from the school -house. He 
attends school regularly for a term of 14 weeks of 5 days 
each, and goes home to dinner every day. How many 
miles does he travel ? 

16. A farm of 184 A. 46.25 sq. rd. was divided equally 
among 5 heirs. How much land did each heir receive ? 

17. If a horse eats 1 pk. 6 qt. of oats a day, how many 
days will 5 bu. 1 pk. last him ? 

18. A train of 63 coal-cars was loaded at a coal-mine in 
Pennsylvania, 3 T. 550 lb. of coal being put upon each 
car. How much coal did the train carry ? 



CHAPTER VI 

MEASUREMENTS. 



SECTION I. 

RECTANGLES, TRIANGLES, AND TRAPEZOIDS. 

338. IMmensions are length, width, and thickness. 
a. A line has one dimension, — length. 

6. A surface has two dimensions, — length and width. 

c. A body has three dimensions, — length, width, and thick- 
ness. 

339. Extension is that which has one or more of 
the three dimensions — ^length, breadth, thickness. 

340. An angle is the opening be- \ 
tween two lines, at the point at which 
they meet. 

The opening at the point c, between the lines 
a c and b o, Figure 1, is an angle. 

a. A right angle is one of the four equal 
angles formed by the crossing of two lines. 

The four equal angles about the point O, 
formed by the crossing of two lines, Fig- 
ure 2, are right angles. 

&• An aeiite angle is less than a right angle. ^ 

c. An obtuse angle is greater than a right angle. 

In Figure 1, c is an acute angle, and d is an obtuse angle. 

341. Two lines are perpendicular to each 
other f when they form a right angle at the point of 
meeting. 
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FigoieS. 



343. A paraUetogram is a figure whose four sides 
are straight lines, and whose opposite sides 
are parallel and equal. 

343. A rectangle is a parallelogram 
whose angles are right angles. 

344. A square is a rectangle that has 
four equal sides. 

a. The aZtittide of a parallelogram is the per- 
pendicular distance between its opposite sides. 

5. The dicLgonal of a parallelogram is a straight 
line joining opposite angles. 

• c. The perimeter of a parallelogram is the 
total length of its sides. 

1. Figures 3, 4, 5 are parallelograms, and the 

lines m n are diagonals. 

2. Figures 3 and 4 are rectangles ; figure 4 is 

a square. Figure 5. 




Figured 




Case I. To find the area of a rectangrle. 

Oral Work. — 345. 1. Draw a rectangle ^8 inches 
long and 5 inches wide. 

S. Divide this figure into squares, by drawing lines 1 
inch apart from side to side, and also from end to end. 

S, What are the dimensions ) r i. r i.i. n a 

, ___, . ,, >• of each of the small squares? 

4, What IS the name ) 

5, Counting from side to side, how many rows of small 
squares are there in the figure ? 

6, How many square inches are there in 1 row ? 



7. In 2 rows? 

8. In 3 rows ? 



9, In 4 rows ? 
10, In 6 rows? 



11, In 6 rows ? 

12, In 1 rows ? 



13. How many square inches are there in the figure ? 
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How many squares Hf ^'^ ^ *!™^' * "1°*'*'! 

•^ ^ [15. Are 5 times 8 squares? 

16. Draw a square foot, and divide it into square inches. 

17. Draw a square yard, and divide it into square feet. 

18. What are the dimensions, in inches, of a square foot ? 

19. A square foot is how many square inches ? 

W. What are the dimensions, in inches, of a square yard ! 

A square yard is | !J ^"'^ "*°y ^*1"*'' f^t' , 

^ *> [ 22. How many square mches ? 

The number of units in the area of a rectangle equals the 
product of the numbers expressing its two dimensions. 

Written Work. — a46. Ex. What is the area of a 
field 36 rd. long and 32 rd. wide ? 

Explanation.— Since Pkocess. 

the field is 36 rods SS X 36 sq. rd. = 1,152 sq. rd. 
long and 32 rods 

wide, its area consists of 82 strips of land of 86 square rods 
each. I therefore multiply 86 square rods by 32, and obtain 
1,152 square rods, the required area. 

a. Numbers expressing width and length are frequently written 
with the word "by," or the sign of multiplication, between them. 

b. 7 by 9 inches, or 7 x 9 inches, means 7 inches wide and 9 inches 
long. 

347. Dimensions are always expressed in one or more 
of the denominations of linear measure. 



a. When the 

dimensions ■* 
are given 



1. In inches, 

2. In feet, 

3. In yards, 

4. In rods, 

. 5. In miles, 



*■ the area is ^ 



in square inches, 
in square feet, 
in square yards, 
in square rods. 
. in square miles. 



b» In computations in measurements, the dimensions given 
must be of the same denomination ; i. ^., they must havt 
the same unit. 
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Pkoblems. 
What is the area of a figure 

1. 27 rods long and 12 rods wide? 6. 137 by 28.5 rd.f 

2, 215 yards long and 140 yards wide? 7. 45.3 by 32 yd. ? 
S. 57.25 feet long and 38 feet wide ? <?. 56 x 18 in. ? 

4. 31.7 inches long and 9.56 inches wide? 9. 321 x 94 ft.? 

5. 15 feet 3 inches long and 8^ inches wide? 10, 87.5 x 15.31 mi.? 

11. What is the diflEerence in the areas of two rectan- 
gles, one 15 rd. long and 18^ ft. wide, and the other 71 
yd. long and 3 rd. wide ? 

12. A tinsmith covered a roof with 1,152 sheets of tin, 
each sheet covering 40 by 20 inches. How many square 
feet of roof were there ? 

13. How many acres are there in 100 mi. of a 4-rd. road ? 

Case II. To find either dimension of a rectang^le. 

JM:8. Ex. The area of the floor of a room is 864 sq. ft., 
and its width is 24 ft. What is its length ? 

Process. 

86 Ji. sq.ft. = 86 ift. long cmd 1ft. wide; and 

861^^.-^21^=^36 ft. 

Explanation. — The area of a surface 864 feet long and 1 foot 
wide, is 864 square feet; and the length of a floor that has the 
same area and is 24 feet wide, is 1 twenty-fourth of 864 feet. 

I therefore divide 864 feet by 24, and obtain 86 feet, the required 
length of the floor. 

The number of units in either dimension of a rectangle equals 
the quotient of the number expressing the area divided by the num- 
ber expressing the other dimension. 

Note.— Head the problems on the next page as follows : 
Problem 1. Read as prlDted. Problem 2. Read 72 rods in place of 44 rods. 
Problem 3. Read 2,175 square rods in place of 1,581 square rods. 
Problem 4. Read the numbers which stand at the right of the brace, 
iu their order, iu places of the uumbers in problem 1. 
Read problems 5-8, 9-12, 18-16 in a similar manner. 
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Fboblems. 
What is the other dimension of a figure 

1- i. 44 rods long, and containing K^ rd. 2,176 so. rd. 
1,584 square rods? ) 

6-8, 15 feet wide, and containing ) g^s ft. 2,436A ^q. ft. 

17,880 square feet? J * ^^ ^ 

9-12, 90.5 rods wide, and containing) ika 15 j qoa a 

172.4 acres? ) ' ^ ' 

13-16, 330 feet long, and containing K ^ ^ ^^ 2,805 sq. ft 

31 If square yards? ^ J ^ ^ 

/^ 17. The area of a blackboard 3f ft. wide is 37f sq. ft. 
What is its length ? 

^ 18. A board 8 inches wide contains 8 J square feet. 
What is its length ? 

.y^l9. 18f square yards of oil-cloth cover the floor of a 
room 10^ feet wide. How many feet long is the room ? 
^0. A contractor received $247.50 for flagging a court- 
yard 30 feet long, at $2.75 per square yard. What was 
the width of the yard ? 

349. A triangle is a figure bounded by 
three straight lines, and having three angles. 

a. A right-angled triangle has one right 

angle. (See Fig. 6.) 

b. An obtuse-angled triangle has one ob- 

tuse angle. (See Fig. 7.) 

c. An acute-angled triangle has three acute 

angles. (See Fig. 8.) 

cf • The base of a triangle is the side on which 

it is supposed to stand. 
c The vertex is the point opposite to the base. 
/• The attitude is the perpendicular height of 

the vertex above the base. 

The base of each of the triangles, Figures 6, 7, 8, 
is the side a b ; the vertex of each is the point c ; and the altitude 
of each is the perpendicular height of the vertex above the base. 




Figare 6. 




Figure 8. 
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Pkoblems. 

What is the area of a figure 

1. 21 rods long and 12 rods wide? 6. 137 by 28.5 rd.f 

2. 216 yards long and 140 yards wide? 7. 45.3 by 32 yd. ? 
S. 57.25 feet long and 38 feet wide? 8. 56x 18 in. ? 

4. 31.7 inches long and 9.56 inches wide ? 9, 321 X 94 ft. ? , 

5. 15 feet 3 inches long and 8^ inches wide ? 10, 87.5 x 15.31 mi.? 

11. What is the diflEerence in the areas of two rectan- 
gles, one 15 rd. long and 18^ ft. wide, and the other 71 
yd. long and 3 rd. wide ? 

12. A tinsmith covered a roof with 1,152 sheets of tin, 
each sheet covering 40 by 20 inches. How many square 
feet of roof were there ? 

13. How many acres are there in 100 mi. of a 4-rd. road ? 

Case II. To find either dimension of a rectang^le. 

JM:8, Ex. The area of the floor of a room is 864 sq. ft., 
and its width is 24 ft. What is its length ? 

Process. 

864. sq.ft. = 86 l^ft. long cmd 1ft. wide; and 

864^.-^^4 = 36 ft. 

Explanation. — The area of a surface 864 feet long and 1 foot 
wide, is 864 square feet; and the length of a floor that has the 
same area and is 24 feet wide, is 1 twenty-fourth of 864 feet. 

I therefore divide 864 feet by 24, and obtain 86 feet, the required 
length of the floor. 

The number of units in either dimension of a rectangle equals 
the quotient of the number expressing the area divided by the num- 
ber expressing the other dimension. 

Note.— Head the problems on the next page as follows : 
Problem 1. Read as printed. Problem 2. Read 72 rods in place of 44 rods. 
Problem 3. Read 2,175 square rods in place of 1,581 square rods. 
Problem 4. Read the numbers which stand at the right of the brace, 
jn their order, in places of the numbers in problem 1. 

Head problems 5-8, 9-12, ia-16 in a similar manner. 
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Fboblems. 

What is the other dimension of a figure 

1- I 44 rods long, and containing Kg ^^_ 2 1^g ^.^^ 
1,584 square rods? ) 

S-8. 15 feet wide, and containing ) glj ft. 2,43 6 A ^q. ft. 
17,880 square feet? ) * » is ^ 

9-12. 90.5 rods wide, and containing) ika 15 1 ooa a 

172.4 acres? ) * ^ * 

13-16. 330 feet long, and containing K ^ ^ , 2,805 sq. ft 
311| square yards? j^ j > ^ 

/^ i7. The area of a blackboard 3f ft. wide is 37f sq. ft. 
What is its length ? 

^^ 18. A board 8 inches wide contains 8 J square feet. 
What is its length ? 

.y^l9. 18f square yards of oil-cloth cover the floor of a 
room 10^ feet wide. How many feet long is the room ? 
20. A contractor received $247.50 for flagging a court- 
yard 30 feet long, at $2.75 per squai-e yard. What was 
the width of the yard ? 

349. A triangle is a figure bounded by 
three straight lines, and having three angles. 

a. A right-angled triangle has one right 
angle. (See Fig. 6.) 

h. An obtuse-angled triangle has one ob- 
tuse angle. (See Fig. 7.) 

c. An acvte-angled triangle has three acute 

angles. (See Fig. 8.) 

d. The base of a triangle is the side on which 

it is supposed to stand. 

c. The vertex is the point opposite to the base. 
/. The altitude is the perpendicular height of 
the vertex above the base. 

The base of each of the triangles, Figures 6, 7, 8, 
is the side a b ; the vertex of each is the point c ; and the altitude 
of each is the perpendicular height of the vertex aboye. t\ift Is^MSft.. 




Figure 6. 




Figure 8. 
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Case III. To find the area^ the base, or the altitude 
of a triang^le. 

350. Ex. 1. The altitude of a triangle is 
37 inches, and the base is 16 inches. What 
is the area ? 

The diagonal m nm Figure 9 divides the paral- 
lelogram into two equal triangles. Hence, Figure o. 

The number of units in the Process. 

area of a triangle^, equals one 1 6 x S 7 sq. in. ^ ^ ^ 
half the product of the num- 2 "" a* • 

hers expressing its base and altitude. 

Ex. 2. The area of a triangle is 2 sq. yd. 3 sq. ft. 92 sq. 

in., and its altitude is 1 yd. 2 in. What is the length of 

its base? ^^• 

Process. 

2 sq. yd. 3 sq.ft. 92 sq. in. = 3,1 16 sq. in. ; 

and 1 yd. 2 in. =.38 in. 

3,116 sq. in. =3,1 16 in. long and 1 in. wide ; 

3,116in.'^38 = 82in.; and82in.x^= 164,in. = 13ft.8in. 

Problems. 

Find the area of a triangle, 
the base being and the altitude 

1. 42 in., 64 in. 

2. 96 ft., 96 ft. 

3. 18 ft. 6 in., 24 ft. 3 in. 

4. 69 ft. 8 in., 13i yd. 

5. 141 rd., 66 rd. 



Given ; 

altitude. 



Area, **> ^"^ 



/6. 178 sq. in. ; base, 24 in. ; altitude. 

y 7. 2,86l|sq.in.; base, 8 ft. 1 in.; altitude. 

<?. 298f sq. yd.; base, 128 ft.; altitude. 

9.12 sq. yd. ; altitude, 9 ft. ; base. 

10. 1 2 A. 66 sq. rd. ; altitude, ^O^ rd. ; base. 

Case IV. To find the area of a paraUelogram. 

aSl. Ex. The base of a parallelogram is ^ ' 

123 feet, and its altitude is 96 feet. What 
is its area ? 

The area of the parallelogram abed equals the ^ t 

area of the rectangle e f c d. Hence, Figure l<^ 

PBOCEB8. 96 X 123 8q,ft. = 11,808 sq.ft. 
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The number of units in the area of a parallelogram equals the 
product of the numbers expressing its length and the perpendicu- 
lar distance between its sides. 





FSOBLEMS. 




Find the areas 


of the following parallelograms 


• 
• 


Base. 


Altitude. 


Baite. 


Altltnde. 


1. 18 inches; 


15 inches. 


^ 17 ft. 10 in.; 


8 ft. 4 in. 


^. 23 feet; 


25 feet. 


6. 5 yd. 2 ft. ; 


1 ft. 3 in. 


S. 231 yards; 


155 yards. 


6. 32| ft. ; 


16.75 ft 







/ 


\ 1 


1 / 


\ 1 


/ 


\ 


/ 


i\ 


/ 


1 \ 


/ ' 


' ^ 



Casb Y. To find the area of a trapezoid* 

353, A trapezoid is a figure that has four sides, two 
of which are parallel. " 

The tUtitude of a trapezoid is the perpendicular distance 

between its parallel sides. 
In Figure 11 a b ediB a trapezoid, and e h or fg is its altitude. 

Ex. 1. The two parallel sides of a ^J^ J^ 

trapezoid are 24 and 18 inches, and the 

altitude is 15 inches. What is the area ? 

The area of the trapezoid abed equals the * '-^ ^ 

area of the rectangle efg h. Hence, Figure ii. 

Procbss. 

1 8 in, 4- ^4" ^^« /«-*• J -t e rti -t • o t er 

^ — - — ^21%n.; wrvA 15y.'Zls€i.va.-=315 BCi.vn,. 

The number of units in the area of a trapezoid equals the prod- 
uct of the two numbers that express one half the sum of the two 
parallel sides and the perpendicular distance between them. 

Ex. 2. The area of a trapezoid is 7 sq. ft. 99 sq. in., and 
the parallel sides are 32 and 50 inches long. How far 
apart are they ? 

Process. 

7 sq, ft, 99 sq, in = 1,10 7 sq. in, ; 

S2in,-^50in, ^^^ .^ , ^^ 1,107 in. ^il = 27in. 
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Pboblems. 
Find the areas of the following trapezoids : 

Parallel sldea. DiBtance apart 

1. 10 in., and 27 in. ; 13 in. 

2. 40 yd, and 22 yd. ; 25 yd. 



Parallel ends. DietaDce betweei\ 
^ \ ft., and 5 rd. ; 40 rd. 
6. 13 ft, and 17 ft.; 9} yd. 



S. 63mi.,andl.35mi.; 300 rd. | 6. 10 ft, and 2| ft.; 14 ft 8 in. 
393. EuLEs FOB Measubements of Eeotangles, Tbi- 

AKGLB8, AUD TeAPEZOIDS.* 

I. To find the area of a rectangle :— 
MuLiiipby the length, hy the width. 

II. To find either dimension of a rectangle :— 
Dimde the a/rea hy the given dimension. 

III. To find the area of a triangle :— 

Mvltvply the hose iy the altiPude, <md divide the prod- 
uct hy 2. 

I Y. To find the area of a parallelogram :— 

Mvltiply the base iy the perpendicvla/r dUtcmoe be- 
tween the aides. 

Y. To find the area of a trapezoid :— 

Multiply one half the sum of the pa/raUel sides hy the 
perpendn^cvla/r distcmce between them. 

Pboblems. 
1. In a farm 225 rods long and 145 rods wide are how 
many acres ? 

e. How many yards of carpeting f yd. wide will carpet 
a parlor 26 ft. long and 21 J ft. wide ? 

3. The area of the floor of a school room ^ yd. wide is 
83 J sq. yd. What are its dimensions, in feet and inches ? 

^. The parallel sides of a trapezoid are 44 and 32 yards, 
and the distance between them is 20 feet. What is the 
Ara% in sguare jards ? 
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6. A building lot has a frontage of 121 ft., and its area 
is 4^719 sq. yd. "What is its other dimension? 

6. The base of a triangle is 10 ft. 10 in., and its alti- 
tude is 9 ft. 2 in. What is its area ? 

7. Find the base of a triangle whose altitude is 50 feet 
and area 115 square yards. 

8. S bought 88^ acres of land for $225 per acre, and 
laid it out Into lots 5 by 8 rods, which he sold at $100 
each. How much did he gain by the transaction ? 

9. The area of a meadow in the form of a trapezoid is 
3 A. 68.8 sq. rd., and its parallel sides are 21 and 38|- rd. 
What is its altitude ? 

10. How many feet of boardB are there in the four sides 
of a bam 80 by 40 feet, 16 feet high to the eaves, and 24^ 
feet high to the gable peaks? 



i*-« 



SECTION II. 

THE CIRCLE. 

354. A circle is a surface bounded by a curved line, 
every part of which is equally distant from a point within, 
called the centre. 

a. The circumference or periphery of a circle is the line 

that bounds it. 

b. An arc of a circle is any part of its circumference. 

c. The diameter of tf circle is the distance across it through 

its centre. 

dm The radiu8 of a circle is a straight line 
that joins its centre and circumference. 

The radius of a circle is equal to one half of its 
diameter. 

Figure 12 is a circle ; a, 5, c, <? is its circumference ; 
a, hy c and (f c are arcs; o is its centre; a c is its 
diameter; and a (?, & 0, c o, or <2 o is a radi\i&. ^\<^c»ft.^:L. 
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Case I. To find the circumference or the diameter 
of a circle. 

399. The circumference of a circle is about 3^ times 
its diameter. Hence, 

For ordinary purposes, — Estimate the ommrnfererice of 

a circle at 3i Ume8 the dia/meter. 

Where greater accuracy is required — ^as m circles more than 100 
feet in diameter: — Skimate the drcumference cU S-^^ Urnea iM 

^^^^' Process. 

Ex. 1. The diame- ^ ft, 3 in,:=6S iru 

terof a carriage wheel 3^ x 63 in. z=198 in. z=16ft.6 in. 
is 5 ft. 3 in. What is 

its circumference ? ^^ ^ ^^^^\.r^ . 

^9 ft. 8 in. = 356 in. 

Ex. 2. The cir- s^G in.-r- 3i = i i^/^ in.= 9 ft. 6^ in. 
cumf erence of the 
top of a cistern is 29 ft. 8 in. What is the diameter ? 

Problems. 
Find the circumference 



i. Of a circle 8 ft. in diameter. 



3. Of a tank 17 ft. in diameter. 



Find the 
diameter 



2. Of a log 32 in. through. 4- Of a globe 13 in. in diameter. 

5. Of a circle 359 inches in circumference. 

6. Of a wheel 1 6 feet 6 inches in circumference. 

7. Of a mound 534.6 yards in circumference. 

8. Of a clock dial 16^ inches in circumference. 

Case II. To find the area of a circle. 

356. Any circle may be sup- 
posed to be divided into equal tri- 
angles, the bases forming the cir- 
cumference of the circle, and the 
altitudes being the radius of the . «, -^ 

circle. Hence, 

The number of units in the area of a circle equals the product 
of the numbers expressing the radius and one half the circumference. 
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Ex. What is the area of a circle 20 feet in diameter? 

Full Solution. 
S^ y.20 ft = 62f^ ft, circumference, 

i of 62 f ft = 3l\ ft, i of circumference, 
i of 20 ft. = 10 ft, radius. 

10 xSlf sq.ft=31if sq.ft^ area. 

Fboblems. 
L What is the area of a circle 113 feet in diameter f 
^. Of a barrel head 16 inches in diameter 2 
3. Of a disc of 15 inches radius ? 
-4. Of a lake 721 rods in circumference f 
^. Of a race-course 1 mile in circumference f 
6, Of a circle 1,000 yarda in circumference? 

357. Rules fob Measurements of Ciscles. 

I. To find the circumference :— 
MultipT/y the diameter iy 5f . 

II. To find the diameter:— 
Dwide the cvrcumference hy 5f . 

III. To find the area :— 

MtMijph/ one half of the drcwrnference hy the radius. 

Fboblems. 

1. What is the difference between the perimeter of a 
square 19|^ miles on each side, and the circumference of 
the largest circle that can be inscribed in it ? 

2. The perimeter of a square and the circumference of a 
circle are each 100 feet. Find the difference in their areas. 

Find the area 

3. Of the bottom of a ER. water tank 18 ft. in diameter. 
4'. Of a circular pond 93 roda in circumference. 

6. Of a disc 50^ inches in circumference. 



SECTION ni. 



RECTANGULAR SOLIDS. 

9SS. A rectangular solid is a body 
bounded by six rectangles. 

399, A cube is a rectangular solid whose 
sides are equal squares. 

The solid contents of a body, and the ca- 
pacity of a x>ortion of sp&ce are also called 
cubic contents and volume. 



Case I. To find the cubic contents 
of a rectangrular solid* 

If you place 5 rows of 8 cubic blocks each, 
side by side, how many blocks do you use 




Figure 14. 




Figare Ilk 



1, For 2.of the rows? 

2. For 3 of the rows ? 



S. For 4 of the rows ? 

-^ For the 6 rows, or the layer ? 

If you place. 3 layers in a pile, how many blocks do you use 

6. For 2 of the layers? | 6. For the 3 layers? 
How many cubic inches are there in a block of wood 

7. 8 inches long, 5 inches wide, and 1 inch thick ? 

8. 8 inches long, 5 inches wide, and 2 inches thick? 

9. 8 inches long, 6 inches wide, and 3 inches thick ? 

10. What are the dimensions, in inches, of a cubic foot ! 
What are the dimensions of a cubic yard, 

11, Expressed in feet ? \ 12, Expressed in inches ? 

How many cubic inches are there in a body that is 12 
inches long, 12 inches wide, and 
13, 1 inch thick ? 
H. 3 inches thick? 



16, 5 inches thick? 
16, 8 inches thick ? 



17, 10 inches thick? 

18. 12 inches thick? 
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900. Ex. Find the cubic contents of a block of wood 

18 inches long, 13 inches wide, and 9 inches thick. 

Since the block is 18 
inches long and 18 Procbss. 

inches wide, the 9 X 13 X 18 CU. m.=zSyl06 CU. in. 
contents of a por- 
tion 1 inch thick are 18 times 18 cubic inches ; and the contents 
of tiie entire block are 9 times 18 times 18 cubic inches. Hence, 

The number of units in the cubic contents of a rectangular solid 
equals the product of the numbers expressing its three dimensions. 



When the 
dimensions •* 
are given 



cubic inches, 
cubic feet, 
cubic yards, 
cubic rods, 
cubic miles. 



1. In inches,'' 

2. In feet, the 

3. In yards, *■ volume 

4. In rods, is 

5. In miles, ^ 
Note.— For manner of reading the following problems, see note, page 214. 

Problems. 
What are the cubic contents of a body 

1- 6. 14 feet long, 11 feet wide, and ) j 8^ feet. 8.2 feet. 13 

7.5 feet deep? f ( feet. 

6-10, 27 inches long, 16 inches wide, ) ( 5.21 inches. 4.26 inch- 

and 12 inches high? f ( es. 2.9 inches. 

11-16. 576 ft by 125 ft. by 87 ft ? 72 yd. 61 yd. 46 yd. 

Case II. To find any one dimension of a rectangu- 
lar solid, 

361. Ex. The capacity of a bin 16 feet wide and 7i 
feet deep is 2,280 cubic feet. What is its length ? 

The capacity of . Process. 

a portion of ^ ^ . ^ ^ .^_ 

the bin 1 foot 7ixl6 cu,ft. = 120 cu.ft. 

long is 7i times 2,280 cu.ft, = 2,280 ft, by 1ft, by 1ft. 

16 cubic feet 2,280 ft-h- 120 ^19 ft. 

2,380 cubic feet 

is the capacity of a bin 2,280 feet long, 1 foot wide, and 1 foot 
deep; and ^4^ of 3,280 feet is the length of a bin 16 feet wide 
and 1\ feet deep. Hence, 
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The number of units in any one of the three dimensions of a 
rectangular solid, equals the quotient obtained by dividing the 
number expressing the cubic contents by the product of the num- 
bers expressing the other two dimensions, 

Fboblems. 

What is the third dimension of a body 

i- 6, 4 in. wide and 6 in. high, and ) j 6.6 in. wide. 7Jin. high, 
containing 1,280 cu. in.? ) ( leu. ft. 

6-10. 12 ft. high and 4 ft. thick, and ) (8 ft. high. 6. 37 6 ft. thick, 
containing 6,000 cu. ft.? f ( 200 cu.yd. 

11-15. 4 yd. deep and 12.3 yd. wide, ) j 3^ in. deep. 3^ ft wide, 
and containing 196.8 cu. ft. ? f ( 3^ cu. yd. 

16, 56 ft long and 8 ft high, and containing 12.25 cd.? 



363. BuLEs FOB Measubements of Eeotangulab Solids. 

I. To find the cubic contents :— 

Multiply the lengthy widths wad thichness together. 

II. To find one dimension :— 

Dwide the cubic contents Jyy the prod/uct of the two 
gwen dvmendona. 

Pboblems. 

1. How many loads of earth must be removed, in dig- 
ging a cellar 21 ft. long, 18 ft. wide, and 6 ft. deep ? 

S. How many cords of wood are there in a pile 45 ft. 
long, 4 ft. wide, and 7 ft. high ? 

3, How many half-inch cubes can be put into a box, the 
inside measurements of which are 12 by 6 by 3 inches ? 

^. If 100,000 bricks, each 2 by 4 by 8 inches, are piled 
together, how many cubic yards are there in the pile ? 

5, A mow of hay 25.5 ft. wide, and 12 ft. 5 in. high 
contains 422^ cu. yd. How many feet long is it \ 



SECTION IV. 

MEASUREMENTS APPLIED TO BUSINESS AFFAIB& 

963. Yolume is measured by the units given in the 
following 

Table of Standard XTnits for Measurea of Volnma 
1 eabio foot is 1,728 en. in. 



1 cable yard 

1 bushel — even or stricken measure 

1 bushel — heaped measure 

1 gallon — ^liquid measure 

1 gallon — dry measure (^ peck) 



27 cu. ft. 

2,100.42 ou. is. 

2,688 ** ** 
281 ** '* 
268.8 «< «« 



364. In business transactions, quantities and values 
are associated with certain units suited to the various 
departments of business. 

In estimating materials and labor, mechanics, artizans, 
engineers, and laborers use the following units : 

I. For measures of sur&ce. 

1. The square foot, — for stone -cutting, flagging, 
lumber, sawed timber, and masonry. 

In estimating quantity and cost of matched lumber, .25 is added 
to the surface measure. 

2. The square yard, — ^for painting, plastering, ceil- 
ing, paving, bricklaying, and masonry. 

3. The square, of 100 square feet, — ^for flooring, roof- 
ing, and bricklaying. 

a. Shingles are estimated to average 4 inches wide across the butt 
9 shingles laid 4 inches to the weather cover 1 square foot. 

b» 1,000 shingles laid 4 inches to the weather, without waste, 
cover 111 square feet. AUowing for waste and imperfections, 
1,000 shingles are estimated to cover a square. 

c. In estipoating by the square yard and by the square, the wall 
is supposed to be 12 inches or 1^ bricka tbkk^ 
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4. The hunch of latli, — 100 pieces, each 4 feet long. 

A bunch of lath covers 5 square yards of surface. 

II. For measures of volume. 

1. The cubic foot, — for bricklaying, masonry, and 
hewn timber. 

2. The cubic yard, — for masonry, excavations, and 
embankments. 

a. On public works a cubic yard of earth is a standard load. 

6. In computing the cubic contents of walls, of foundations, and 
of buildings, the length of each wall is measured on the outside. 
The wall at each comer is thus measured twice. 

8. The barrel, of 31^ gallons ; and 

4. The hogshead, of 63 gallons, — ^f or the capacity of 
cisterns and reservoirs. 

u* The barrels and hogsheads used for commercial purposes are 
not fixed measures, — a barrel containing from 80 to 40 gallons, 
and a hogshead from 60 to 1^ gallons. 

h. In the kerosene trade 42 gtdlons are a barrel 
6. The perch of stone, — 16^ cubic feet. 

There is no standard perch of masonry. Architects and build- 
ers in different sections of the country estimate the perch vari- 
ously, the range being from 22 to 27 cubic feet The perch of 
24f cubic feet — 16J feet long, IJ feet thick, and 1 foot high— is 
more extensively adopted than any other. 

6. The brick. 

Bricks are made of different sizes, as follows : 

Common brick, 8x4x2 in. Philadelphia and ) oi viU x2l In 
Maine " 7ix3tx2f " Baltimore brick, ) ^"^n^^^ 

NorthRiver" 8x3|x2}'* Milwaukee " 8ix4ix2f ** 

a. 27 common bricks piled solid, or 22| laid in mortar, are esti- 
mated as a cubic foot. 

b» Bricklaying is also estimated by the thousand, by actual count, 
or hy measure in the walL 
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SMS. AlLOWANOES OB DEDUCTnONS. 

In painting, plastering, ceiling, bricklaying, and mason- 
ry, the following deductions are made : 

1. Materials, — ^for openings in walls (doors and win- 
dows). 

2. Labor, — ^f or ^ the openings, and \ the comers (by 
special contract only). 

a. Materials are commonly estimated by solid measures; and the 
work, by either solid or surface measures. 

6. In thb lumbbb trade a square foot is called a boa/rd foot; 
and a cubic foot is called a timber foot, 

e. Lumber 1 inch thick or less is sold by surface measure ; if more 
than 1 inch thick, it is computed at this thickness. 

d. The average width of a tapering board is one half the sum of 
the widths of the two ends ; or, it is the width of the board at 
one half the distance between the ends. 

e» In writing dimensions, the accent mark (') Lb often used instead 
of the abbreviation in. Thus, 6 in. = 6'. 

/. Per C or @ C means per hundred; and per M or @ M means 
per thousand. 

Fboblems. 

1. 568.5 gallons liquid measure are how many cubic 
inches less than the same number of gallons dry measure ? 

2. 118 gallons of water are in a tub that will hold 1 bush- 
el of wheat, how much more water will the tub hold? 

S. A tank that will hold 15,000 gallons of oil will hold 
how many bushels of potatoes ? 

4. A roofer used 840 sheets of 16' by 24' tin in roofing 
a house. What was the area of the roof ? How many 
squares of roofing were covered ? 

5. The fioor of a public hall 44x75 feet contains how 
many squares of fiooring? Howmany feet of flooring IJ 
inches thick will be required for the floor ? 
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6. How many slates will be required for 11.52 squares 
of roofing, allowing 3 slates to cover a square foot ? 

7. How many bunches, of 500 sliingles each, will cover 
a roof, each side of which is 67.5 ft. long and 25 ft. wide ? 

8. How much will it cost to lath and plaster a room. 
36 ft. by 24 ft. by 12 ft., at $ .30 per square yard ? 

9. A plasterer lathed a room 14 ft. by 20 ft., and 11 ft. 
6 in. high. How many bunches of lath did he use ? 

10. How many square yards are there in the four walls 
and ceiling of a church YO ft. long, 30 ft. wide, and 20 ft. 
high? 

11. What will be the expense of ceiling the sales room 
of a store 24 ft. by 87 ft. 6 in., at $1.00 per square yard ? 

12. The grade of a portion of street 126 ft. long and 
60 ft. wide, is to be raised 1 ft. 8 in. How many cubic 
yards of earth will be required? 

13. At $ .81i a sq. yd., how much will it cost to pave 
a street i mi. long and 49^ ft. wide ? 

H. A box of glass contains 50 sq. ft. How many panes 
are there in a box of 9 x 16 glass ? 

15. How many boxes of 12 x 20 glass will be required to 
glaze 32 windows, each requiring 3 ft. by 6 ft. 8 in. of glass? 

16. A stone-cutter dressed the tops, front side, and two 
ends of three stone steps 8 x 11 in. and 4 ft. 8 in. long ; 
and of a broad step of the same length and height and 2 
ft. 9 in. wide. How much did he receive for the work, at 
$ .21 per sq.'ft. ? 

17. A school-house 24 x 32 feet on the ground, the side 
walls 16 feet highj and the gable peaks 9 feet higher than 
the side walls, was painted three coats, at 31^ cents per 
square yard. Allowing for one half of 8 windows each 
3 X 6i feet, what was the cost of the job ? 
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18. How many cubic yards of earth must be removed, 
in digging a cellar 52 ft. x 28 ft. x 8 f t. ? 

19. How many wagon loads of earth will be removed, 
in digging a ditch 2,000 ft. long, 4 ft. wide, and 18 in. 
deep? 

W. A breakwater at the entrance to a harbor is 1,400 ft. 
long, 13 ft. wide, and 20 ft. high. How many cubic yards 
of masonry does it contain } 

il. In digging a cellar 45 ft. long and 6 ft. deep, 270 
loads of earth were removed. How wide was the cellar ? 

i2. How many hogsheads of water will fill a cistern 10 
ft. 6 in. long, 8 ft. 3 in. wide, and 7 ft. deep ? . 

^3. A rectangular cistern 12 ft. long, 10 ft. wide, and 
9 ft. deep will hold how many barrels of water ? 

2^. How much lumber is there in 5 boards, each 14 ft. 
long, 15' wide at one end, and 8' wide at the other ? 

^5. How many common bricks will make a pile 12 feet 
long, 9 feet wide, and 5 feet high ? 

26. How many feet of 9' by 13' timber will be required 
for the sills of a 30 by 40-foot bam ? 

27. A pile of rough stone 47 feet x 14 feet x 5.5 feet 
contains how many perches ? How many cords ? 

28. Find the cost of calcimining the walls and ceiling of 
a room 18 by 15 by lOJ feet, at 15|^ cents per square yard. 

29. In a stick of timber 12' by 18' and 30 ft. long, are 
how many feet of timber ? How many feet of lumber ? 

SO. How many common 'bricks, laid flatwise, will be re- 
quired for a sidewalk 100 ft. 4 in. long and 4 ft. wide ? 

31. At $9.50 per M for materials and labor, and allow- 
ing .025 for openings, how much must I pay for the bricfc 
work in the walls of a square-roofed house 48 ft. long 
25 ft. wide, and 18 ft. high, the walls beings 12V thicks 



280 SECOND BOOK IN ARITHMETIC. 

32. How many cubic yards of eartli must be removed, 
to grade down 1^ A. of ground 1 ft. 4 in. ? 

33. At $ .lOJ per sq. ft., what will it cost to flag a walk 
2 ft. wide surrounding a grass plat 20 ft. square? 

^^. How many perches of stone are required for ston- 
ing a well 30 feet deep, the diameter of the excavation 
being 6 ft., and of the well hole 3 ft.? 

35. In a stock of 12 boai-ds 16 ft. long and 10 in. wide, 
are how many feet of lumber ? 

36. A 4-inch plank 18 ft. long and 16' wide contains 
how many feet of lumber ? 

37. A stick of ship timber 25 ft. long, 1 ft. 2' wide, and 
10' thick contains how many timber feet ? 

38. A stick of timber 48 ft. long and 10 in. square con- 
tains how many board feet ? 

39. In 18 pieces of studding, each 15 ft. long and 2' by 
4', are how many feet of lumber ? 

40. A man used 7 cd. of stone in building a wall 4 ft, 
high and 2 ft. thick. What was the length of the wall ? 

^1. At $15 per M, how much must I pay for 2^inch 
plank for a 4-foot walk on the street sides of a corner lot 
4 rd. by 7 rd. 12 ft. 6', the walk to be placed 2 ft. ?' from 
the fence ? 

in. Units for farm products. 

1. A bvshel of grain, seed, fruit, vegetables, and root 
crops. 

A cubic foot is .8 of a bushel even measv/re; it is also a small frac< 
tion more than .64 of a bushel heaped measy/re. Hence, 

To find the capacity, in bushels, of any granary, bin, 
box, cask, or other portion of space. 

I. Even measure, — Multiply the contents in cubic feet by .8. 

II. Heaped measure, — Multiply the contents in cubic feet 
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a* The ecen bushel is the unit of measure for wheat and other 
kinds of grain ; and for seeds and small fruits, — such as clover 
seed, berries, plums, cherries, etc. 

b» The heaped hutihel is the unit of measure for coal^ lime, and 
com in the ear; and for large fruits, rdbt crops, and garden veg- 
etables, — such as apples, peaches, potatoes, turnips, tomatoes, 
snap beans, green peas, etc. 

2. A ton of hay. 

Farmers estimate the volume of hay that will weigh a 
ton, by the following units : 

550 cu. ft. of clover or meadow hay loose, or in loads, or on 

scaffolds. 
450 ca. ft of meadow hay in bays, or mows. 
270 cu. ft, or 10 cu. yd.,* well settled in large mows or stacks. 

Fboblems. 

There are how many bushels 

4^. Of wheat, in a freight-car 33 ft. long and 8 ft. wide, 
the wheat being 2 ft. 4}' deep in the car ? 

J^S. Of potatoes, in a bin 5 ft. by 16 ft. and 20 ft. deep ? 

U- Of coal, in a wagon box 10 ft. 6' x 3 ft 4' x 1 ft. Z\ 
the box being even full ? 

JiS. Of com in the ear, in a crib 100 ft. long, 12 ft. high, 
7 ft. wide at the bottom, and 10 ft. wide at the top ? 

^6. In three bins — {a) of wheat, 6 ft. by 8 ft. by 4} ft. ; 
(b) of oats, 6 ft. by 9;J^ ft. by 4} ft. ; and (c) of shelled com, 

6 ft by 6 ft by 4 ft-? 
How many tons are there 

4-7. Of old hay, in a mow 40 ft. x 25 ft. x 18 ft ? 
4^. In a load of hay 15 ft. by 8 ft. 4' by 7 ft. 3' ? 
4^. Of clover hay, on a scaffold over a bam floor, 30 ft 
long, 12 ft. wide, and 9 ft. high to the peak of the roof? 



SECTION V. 

GENERAL REVIEW PROBLEMS IN MEASUREMENTa 

i~ ^ A field 72 rods long and 21 rods wide ) 43|- rd. long. 

contains how many sqnare rods? ) 37.7 rd. wide. 

5- 8. A carpet V-J- yards long and 4|- yards ) 6f yd. long. 

wide contains how many square yards? f 5.625 yd. wid& 
9-12. A ceiling 87.8 feet X 2 1.55 feet contains ) 34^ ft. by 

how many square yards? ) 25.5 ft 

What are the cubic contents of a body 

lS-17. 5 yd. long, 5 ft. wide, and 5' high ? ) SJ- yd. ; SJ- ft. ; 8^'. 

18-22. 12 ft. 8' by 5 ft 6' by 4 ft 2'? ) 7^ ft ; 4| ft ; 3^ ft 

Z3. A girl covered a box, 4' by T by 9^', with gilt paper. 
How many square inches of paper did she use ? 

2^. The base of the Great Pyramid of Cheops is 763 ft. 
square. How many acres does it cover ? 

26. What is the diflference between a figure that contains 
■J^ of a square foot, and one that is ^ of a foot square ? 

26. How many persons can be seated in a hall 120 ft. 
long and 64 ft. 6' wide, allowing 5 persons to 2 square 
yards? 

27. How much will it cost me to carpet a parlor 15 ft. 
9' by 22 ft. 6', with tapestry carpeting f yd. wide, at $ .95 
a yard, running measure ? 

28. At $1.12^ per sq. yd., how much must I pay for oil- 
cloth for the hall of my house, which is 2f by 8^ yd. ? 

29. The ceiling of a room is 18 feet long, and its area la 
288 sq. ft. What is its width ? 

30. What is the length of a carpet for a flight of stairs 
of 18 steps, each 10^ in. wide and 7^ in. high ? 

31. What must be the width of a board 16 feet lung, to 
contain 12 square feet? 
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Si. What length of a board 8 in. wide will make a box 
cover 2 ft. 8 in. square ? 

33. A certain rectangular tract of land 82 rods wide 
contains 120 acres. What is its length ? 

54- If 64 yd. of carpeting f yd. wide will carpet a room 
24 ft. long, what is the width of the room ? 

35. A window curtain 3 ft. 3 in. wide contains 2 sq. yd. 
2 sq. ft. 84 sq. in. What is its length ? 

36. How many pickets 3 in. wide, and placed 3 in. 
apart, will be required for a fence around a lot 16 rd. 
long and 15 rd. wide ? 

37. What is the area of the two gables of a bam 32 ft. 
wide, the ridge being 9 ft. higher than the plates ? 

38. What are the contents of a triangular piece of land, 
the longest side of which is 141 rods, and the perpendic- 
ular distance to the angle opposite 56 rods ? 

39. The area of a triangle is 108 sq. ft., and its altitude 
is 9 ft. What is the length of its base ? 

^0. At the side of a staircase is a triangular piece of 
wall 18 ft. long and 13 ft. high. What is its area, in 
square yards ? 

^i. Find the area of a cubical block whose edge meas- 
ures 10 inches. 

J^. A 100 -acre farm is a trapezoid, the two parallel 
sides of which are 64.7 rd. and 135.3 rd. How far apart 
are these two sides? 

^3. A lot of land lying between two parallel streets 3 
rods apart, measures 200 ft. on one street and 160 feet on 
the other. How many sq. rd. does it contain ? 

-^. Find the cost, at $28 per M, of l:|-inch matched 
flooring for a two-story house 32 by 24 ft., making the 
customary allowance for matched lumber. 



/^•'■ 



234 SECOND BOOK IN ABITHMSTIO. 

jIS. Find the area of a field 40 rd. long, 15 rd. wide at 
one end, and i rd. wide at the other. 

46. What is the volume of a space 22.5 ft. by 6.4 ft. by 
3.25 ft. ? 

47. Find the cubic contents of a marble slab 6 ft. long, 
2 ft. 6' wide, and SJ' thick. 

48. In a school room 32 ft. long, 24 ft. wide, and 12 ft. 
6' high are 60 pupils, each breathing 12^ cu. ft. of air per 
hour. In what time will they breathe as much air as the 
room contains ? 

4^. In digging a mill-race 120 rd. long and 30 ft. wide, 
5,500 cu. yd. of earth were removed. What was the depth 
of the race ? 

">. SO. A pile of 4-foot wood 24 rods long contains 100 
cords. What is its height ? 

61. How many more bushels of barley than of com in 
the ear, can be stored in a bin 12f ft. long, 8 ft. wide, and 
5.5 ft. deep? 

62. How many sheets of roofing tin, each covering 14' 
by 22', will cover 3.5 squares of roof ? 

63. At $ .25 per sq. yd. for plastering, and $ .50 per roll 
for paper-hanging, what will it cost to plaster and paper a 
room 18 ft. by 16 ft. by 9.5 ft., the paper being i yd. wide, 
and 9 yd. in a roll ; and making allowance, in papering, for 
2 windows, each 3 ft. by 6 ft., and 3 doors, each 3 ft. 6' by 
7 ft. 6'? 

64' A sewer 2| mi. long, 5 ft. wide, and 12 ft. deep, cost 
$6,468. What did it cost per cubic yard ? 

66. Find the cost of digging a cellar 27 ft. by 19 ft. by 
7 ft., at $ .18 per cubic yard. 

66. A rock excavation 20 ft. long, 10 ft. wide, and 9 ft 
deep will hold how many barrels of water J 
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67. What depth of rain-fall upon a roof 30 by 40 feet 
wiU fill an SO-hogshead cistern ? 

68. How many bricks are in the walls of a church 60 ft. 
long, 40 ft. wide, the side walls 28 ft. high, the gable peaks 
46 ft. 6' high, and the walls 1 ft. thick ; allowances being 
made for one half of the openings, which are {a) one 
door-way 7 ft. by 12 ft., (J) two door-ways each 8 ft. 2' by 
8 ft. 6', {c) ten windows each 3 ft. by 8 ft. 6', and {d) ten 
windows each 3 ft. by 7 ft. 6'? 

69. Allowing 22^ bricks to make a cubic foot of brick 
wall, what part of the wall consists of mortar ? 

60. At 33 Jj^ per sq. yd. for labor, and $7.50 per M for 
brick, what wiU a contractor receive for a brick pave- 
ment in a court 3 rd. long and 40 ft. wide, the brick being 
laid flatwise ? 

61. At $ .93J per perch for the stone, and $1.25 per 
cubic yard for the mason work, what is the cost of a par- 
tition wall between the cellars of two stores, the wall being 
72 ft. long, 8 ft. high, and 18' thick, and 1 perch of stone 
making 22 cubic feet of masonry ? 

62. Find the cost of 9 pieces of floor joists 13 ft. long 
and 2' by 9', at $14.50 per M. 

63. How many tons are there in a stack of hay 22 ft. 
by 35 ft. oh the ground, 12 ft. high to the slope, and the 
ridge of the roof -shaped top — ^which extends lengthwise, — 
15 ft. higher than the sides ? 

6i. How much 1^' matched flooring will be required 
for a school room 32 ft. by 48 ft., and a class room ^ as 
long and ^ as wide ? 

65. At $16.25 per M, what must I pay for 8 boards 
18 feet long, 14 inches wide at one end, and tapering to a 
point? 
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66. I am building a carriage - house 19 by 28 feet. 
How much will the 2-inch plank for the floor cost me, at 
$17.50 per M ? 

67. A wagon box is 9 ft. 9' long, 3 ft. 4' wide, and 2 ft. 2' 
deep, inside measurements. How many bushels of wheat 
will it hold, if filled even full ? How many bushels of 
potatoes ? 

68. A cellar, 21.5 ft. by 29.5 ft. has a cement floor. 
How much did it cost, at $1.15 per sq. yd. ? 

69. What is the value of a stick of ship timber 32 ft. 
long and 16' by 20', at $18 per C ? 

70. At $1.1 8f per perch for stone and labor, what will 
be the cost of the two abutments of a bridge, each 24 ft. 
long, 11 ft. wide at the bottom, 7 ft. wide at the top, and 
15 ft. high? 

71. A farmer built a stone fence 72 rd. long, 3 ft. 6' high, 
2 ft. thick at the bottom, and 1 ft. thick at the top. How 
many cords of stone did he use ? 

72. A mow of hay 1 rd. square at the ends and 33 ft. 
long, contains how many tons ? 

7c?. A coal-house 15 ft. by 8 ft. by 7J ft. will store how 
many bushels of coal ? 

7i. At 40^ per bunch for lath, and 22^ per square yard 
for lathing and plastering, what will it cost to lath and 
plaster this room, making the customary allowance for 
openings ? 

75. What must be the length of a bin 6^ ft. wide and 
4i ft. deep, to contain 2^ times as much as a bin 7 ft. long, 
5 ft. wide, and 3f ft. deep ? 

76. A packing-box made of 1-inch lumber is 2 ft. 4^' 
wide and 1 ft. 6J' deep, inside measurement ; and its ca- 
pacity is 12 cu. ft. 587.1 cu. in. What are the outside 
dimensions of the box ? 



CHAPTER VII. 

PERCENTAGE. 



SECTION 1. 



NOTATION. 



366. The term per cent means by the hundred. 

1 per cent is one of every hundred, or one hundredth. 

6 per cent is 6 of every hundred, or 6 hundredths. 

16f per cent is 16f of every hundred, or 16f hundredths. 

A. How many hundredths of a number 



1, Is 1 per cent of it ? 

2, Are 3 per cent of it ? 



8, 6 per cent ? 
^ 7 per cent ? 



5, 8 per cent ? 
^.10 per cent? 



What fractional part of a number, in its lowest terms, 



7, Is 20 per cent of it? 

8, Is 26 per cent of it ? 

9, Is 50 per cent of it ? 



10. Q^ per cent ? 

11. 12^ per cent? 

12. 33^ per cent ? 



18. 100 per cent? 
IJ^. \A0 per cent? 
15. lief percent? 



JB. 1. What per cent of any number is ^ of it ? 



^. iof it? 

8. I of it? 

4. iof it? 
6. fof it? 

5. I of it? 



7. +of it? 

8. I of it? 

9. f ofit? 
10.-^oii%\ 
11. ^of it? 



i^. ^lyof it? 
18. ^of it? 

i^. A of it? 

15. ^of it? 

16. ^of it? 



i7. Hof it? 

18. ^of it? 

19. ttof it? 

20. -^ of it ? 

21. The whole of it? 



C 1. What decimal part of a 
number is ^ per cent of it ? 



2. J per cent ? 
8. \ per cent ? 



5. f per cent ? 

6. \ per cent ? 

7. -^ per cent ? 



8. What fractional part of a 
number is \ per cent of it ? 



9. \ per cent ? 

10. ^ per cent ? 

11. \ per cent ? 



12. I per cent ? 
18. f per cent ? 
IJh "I per cent ? 



367. The commerciaZ sign^ %^ signifies per cent. 

15^ signifies 15 hundredths, and is read " 15 per cent" 
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Per cent may be applied to any number. 
40 per cent of 1 bushel = .40 bu. = ^ bu. = f ^u* 
14J " " " 865 days = .145, or /ftr of 365 days. 
7 " " '* $85.42 = .07, or ^ of $85.42. 
16f " *' *' 93} = .16f , or jy»^, or } of 93}. 



125j|^i8 1.25, or f 
308jl^ is 3.08, or ff. 



12^^ is .12^, or .125, or \, 

i^ is .26^, or .00}-, or .0025. Hence, 

368. I. To express per cerU decimally^ tnjoo decimal fig^ 
ures are required. 

II. To eapress 100 per cent or m/yre^ am, integer or a 
ndoDed decimal number is required. 

III. To eapress pa/rts of 1 per oent^ either decmial fig- 
ures, or fractions at the right of hundredths^ a/re required. 



\<f> or .h<f> is .00^ or .006. 
\^ or .20^ is .00^ or .003. 



\i or .375j^ is .OOf or .00375. 
\ii or .33^^ is .00^. 



Write j 8 per cent 5 per cent 40 per cent 33 per cent, 

decimally \ 3 per cent 10 per cent 14 per cent 65 per cent 

Keadaadwrite I 12^ 10^ 56^ 16|^ 31.25^ 200^ 

decimally ( 9^ 90j^ 64j^ 18.7^ 114^ \<f, |^. 

Read as per cent .07 .30 .19 1.37 2.038 .44| .08^. 

369. Percentage is the process of finding any num- 
ber of hundredths of a number. 

In this process three elements are considered, viz., the 
per cent, the hose, and the pefrc&rvtage. 

370. The per cent is the decimal that expresses the 
number of hundredths of the base to be found. 

371. The &ase is the number the hundredths of which 
are to be found. 

373. The percewtage is the result obtained by find- 
ing the required number of hundredths of the base. 

373. The a/mount is the base plus the percentage. 

374. The difference iA the base minus the percentage. 



SECTION n. 

THE FIVE GENERAL CASES OF PERCENTAGE. 

Case I. Base and per cent given, to find percentage. 

Oral Work.— 97 S. L How much is 1% of 50 bushels? 

7 per cent of a number Ib 7 times 1 hundredth of it ; 1 hun- 
dredth of 50 bushels is .5 of a bushel, and 7 times .5 of a bushel 
are 3.5 bushels. 

^. 15^ of 80 boxes of raisins are how many boxes ? 

15 per cent of a number is 15 hundredths, or 3 twentieths, of 
it; and 3 twentieths of 80 boxes of raisins are 12 boxes. 



How much is 

S- 7. 1 per cent ] f 600 ? 

8-12. 4 per cent 160? 

lSr-11. 6 per cent \oi\ 70 ? 
18-22. 8 per cent 36 ? 

2S-27. 6 per cent J [326? 



How much is 

28S2. 26^ 
SSSl. 12^^ 
S8-It2. 60^ !^of^ 
JtS-J^l. 66f^ 
1^8-52. 80^ 



400 acres ? 
76 melons? 
120 horses? 

9 days ? 
6.6 dollars? 



!5S. 6^ of 140 cd. of wood. 
5U. 8^ of 250 yd. of sheetings. 
65. 3^ of 60 thoasand shingles. 
26, 



56. 12^ of $76. 

57. 30^ of 190 mi. 

58. 6i^ of 240 bu. 
6. 



59-67, The base is ■< 60, >• and the per cent is ■< 16. 



f What is the 

7.6,) (3H.)^'''''"^'^'^ 

370* The percentage is the product of the base multiplied by 
the per cent. 

Problems. 

WrUten Work. — 1. 8% of a flock of 475 sheep are 
black. How many black sheep are in the flock ? 

2. At a school of 125 pupils, the average daily attend- 
ance is 88^ of the whole number. What is the daily at- 
tendance ? 

3. From a cask of 44 gallons of oil, 7^% leaked out 
How much oil leaked out i 
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4^ 62^% of a township of Western land is prairie. How 
many acres of land in the township are prairie ? ^'/^XJ^- 

6. A farmer raised 9,875 bushels of grain, 12J^ of which 
was barley. How many bushels of barley did he raise ? 

6. llf ^ of an army of 63,000 men are riflemen. How 
many men are riflemen ? 

7. A dealer bought 6,250 tons of coal, S3% of which was 
Lehigh, 46^ Lackawanna, and the balance Pittston. How 
many tons of each kind of coal did he buy ? 

8. A man thrashed 6,319 bushels of oats for 12^% of 
them. How many bushels of oats did he receive ? 

Case II. Percentage and base griven, to find per cent* 
Oral Work. — ft77. 1. 3 is what per cent of 15 ? 

3 is 3 fifteenths or 1 fifth of 15. Since 15 is 100 per cent 
of itself 1 fifth of 15 is 1 fifth of 100 per cent, or 20 per cent. 



S. What per cent of 18 is 9 ? 



8. Of 26 i8 10 ? 
:j. Of 46 is 7? 
6. Of 120 i8 12? 
^. Of 22.5 is 7^? 



7. Of 2 is i? 
^. Off is I? 
P. Of $72 are $6? 
10. Of $52 are $13? 



16. Of 6 bu. 1 pk. are 1 bu. 3 pk. ? 



"What per cent 

11, Of 500 bu. are 60 bu. ? 

12, Of 75 gal. are 15 gal.? 

13, Of 30 mo. are 10 mo. ? 
U. Of 380 ft. are 19 ft? 

i<5. Of |h.i8|b.? 



( gj; ) and the per- ( ^'^^ 
(7.6,) <^entageis J ^.g. 



i7-^5. The base is ^ 60, V """ *'"" ^T'' I 9. V ^^** '^ *^® 

per cent ? 



87 8. The per cent is the quotient of the percentage divided 
hy the base. 

Problems. 

Written Work. — 1. $15 per acre for the nse of gar- 
den land valued at $250 per acre, is what % on the value 
of the land ? 

?. 25 bushels of oats are what % of 5,000 bushels f 
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3. A farmer harvested 270 bushels of potatoes from 18 
bushels of seed. The seed was what % of the yield ? 

4. The yield was what % of the seed ? 

6. A sheep grower sold 95 sheep from a flock of 475. 
What fo of the flock did he sell ? 

6. $119 are what % of $340 ? 

7. A house, worth $7,500, rents for $600 a year. What 
% on its value does it rent for ? 

8. A fruit grower transplanted 250 peach-trees, and 45 
of them died. What % of them died ? 

9. 975 acres of a Southern plantation of 12,350 acres 
are marsh. What % of the plantation is marsh? 

10. A fruit dealer bought a cargo of 85,744 oranges, 
and lost 5,359 of them. What % of the cargo did he lose ? 

Case III. Percentage and per cent given^ to find base. 

OvfMl Work. — ^370. 1. 21 is 6 per cent of what number? 

21 is 6 per cent of 100 times 1 sixth of 21 ; 1 sixth of 21 is 
3.5, and 100 times 3.5 are 350. 

2. 75 is 10 per cent of what number? 

Since 10 per cent of any niunber is 1 tenth of the number, 75 
is 10 per cent, or 1 tenth, of 10 times 75, or 750. 

What is the number of which 



S, 10 is 40^? 

4. 12 is 10^? 

5. 9 is 33^^ ? 

6. 8 is 25^ ? 

7. 4 is 8^^?^ 



<9. 2^\s 16|^? 
D, I \Sr 60^ ? 

10, I is 76^? 

11. $60 are 120^? 



13. 30 lb. are 5^ ? 

U. 13 da. are 26j^? 

15. 25 T. are 62^^ ? 

16. i rd. is .3^ ? 

17. 7i gal. are 2{^ ? 



M 5 mi. is 175^? 

( 7.5, J and the C 6. 
18-26. Tbe percentage is -j 42, > per cent ■< 8. }• What is the base? 

( 2i, ) is ( 7. 

380. The base is the quotient of the percentage divided hy the 
per cent. 



( 
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Fboblems. 

Written Wark.—1. A merchant vessel has 169 tons 
of hides on board, which are 13% of the whole cargo. 
How many tons are there in the cargo ? 

^. The distance between two stations on a railroad is 
,11.5 miles, and this is 12^% of the whole length of the 
road. What is the length of the road ? 

3, A gentleman sold his house and lot for 18% above 
cost, and made $500. How mnch did the property cost ? 

^. Monday my sales amonnted to $237.50, which was 
12^% of my sales for the week. How much were my 
sales for the week ? 

5. A grocer sold 10 sacks of coffee, which was^% of 
his whole stock. How many sacks of coffee had he ? 

6. This year a planter sold his cotton at 9 cents a 
pound, which was 80% of the price he received last year. 
At what price did he sell his crop last year ? 

7. A certain school closed its winter term with 115 
pupils, which was 92% of the number with which the term 
began. With how many pupils did it begin ? 

8. 7.5 sq. rd. of land are 6% of how many square rods ? 

9. $ .30^ are 120% of how much money ? 

10. \ lb. of tea is 7^% of a package of how many pounds ? 

Case IY. Base and per cent given, to find amount 
or difference. 

Oral Work. — ^28 !• 1. The base is 25, and the per cent 
is 20. What is the amount ? 2. What is the difference ? 

For the amouni.^25 plus 20 per cent of 25 is 120 per cent 
of 25, or 6 fifths of 25, which la 30. 

Far the diff€rence.'-'2S minus 20 per cent of 25 is 80 per cant 
of 25, or 4 fifths of 25, which is 20. 



tbe I difference. 
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Wliat is the amount, and what is the difference, 
3. When the base is 60, and the per cent is 15 ? 
^. The base being 14 mo., and the per cent 25 ? 

5. The per cent being 33^, and the base 27 cu. ft. ? 

6. If the base is $6.4, and the per cent is 6J ? 

7. When -J yd. is the base, and 8^ the per cent ? 

8-25. Given, J ^g' ( and the j 30 - ' *^ ^^^ ^ amount, 
the base (1.25,) P°^ ^^'^V ( UO 

383. I. The amount is the product of the base multiplied Ofi 
1 plus the per cent ; and 

11. The difference is the product of the base multiplied by 1 
minus the per cent, 

Peoblems. 

Written Work. — 1. If oak bark is worth 25^ more 
than hemlock, and hemlock sells at $6.72 a cord, how 
much is a cord of oak bark worth? 

e. A lady having $600, paid 18^ of it for a parlor 
organ. How much money had she left ? 

3. Last year a merchant bought table linens at 60j^ a 
yard, but this year he pays 37^^ more for the same class 
of goods. How much does he pay per yard this year ? 

4. A gentleman having $876 deposited in a bank, check 
ed out 62^^ of it. How much remained on deposit ? 

5. If a man's incomes $800, and he expends 66f ^ of 
it, how much does he save ? 

Case Y. Amount or difference and per cent given, 
to find base. 

Oral Work* — ^383. 1. The amount is 30, and the per 

cent is 20. What is the base ? 

Since 30 — the amount — is 100 per cent plus 20 per cent; or 
120 per cent of the base^ the base is the quotient of 30 divided 
by 1.20 or>§, which is 25. 



Given, 



to find the base. 
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S. The difference is 24, and the per cent is 25. What 

is the base ? 

Since 24 — ^the dlfferenoe — im 100 per cent minua 25 per cent; 
or 75 per cent of the base, the base is the quotient of 24 di- 
vided by .75 or |, which is 32. 

3. Amount, 36; per cent, \2^\ 
4* Amount, 69; per cent, 15; 
5. Amount, 17^; per cent, 25; 
^ 6, Amount, $6.8 ; per cent, 6 J ; ^ 

7. What number of cows, plus 16^ of the number, 
equals 87 cows ? 

8. How much money, less 78^ of itself, leaves $44 ? 

9. How many yards, less 5% of the number, equals 57 
yards? 

10. What number, plus 7% of the number, equals 321 ? 

11. Any amount is the base, or 100 per cent, plus what J 
IZ. Any difference is the base minus what ? 

384:. The base is the quotient 

1. Of the amount divided hy 1 plus the per cent; or 

2. Of the difference divided hy 1 minus the per cent. 

Pboblems. 
WriMen Work^ — 1. By selling a piano for $540, 1 
gain 20 per cent* What did it cost me ? 

^. Sold a carriage for $270, which was 20^ less than^it 
cost. What was the cost ? 

3. This year a lawyer's receipts from his practice are 
$2,662.50, which is 42;^ more than they were last year. 
How much were his receipts last year ? 

^. A physician saves $56 a month, and his expenses 
are 60^ of his yearly income. What is his income? 

5. M.J income is S% greater this year than it was last, 
and this year it is $1,890. How much was it last year ? 
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6. A manufacturer sells reapers at $126 apiece, and 
gains 40^. Haw much do they cost him apiece ? 

7. 44 yards of cloth shrunk 21^% in being sponged. 
Wliat was its length after being sponged ? 

ftSSm EuLEs FOE Peecentage. 

I. Base and per cent given, to find percentage :— 
Multiply the hose hy the per cent, 

II. Percentage and base given, to find per cent :— 
Divide the percentage hy the hose, 

III. Percentage and per cent given, to find base:— 
Divide the percentage hy the per cent 

lY. Base and per cent given, to find amount or 
diflerence :— 

1. For the amount ; — Multiply the hose hy 1 phis the 
per cent. 

2. For the difEerence ; — Multiply the hose hy 1 minus 

the per cent, 

V. Amount or difierence and per cent given, to 
find base:— 

1. Divide the amiount hy Iplu^ the per cent; or 

2. Divide the difference hy 1 minus the per cent, 

a. In final results^ if the mills are 6 or more, call them 1 
cent; and if they are less than 5, reject them, 

h* The terras base, per cent, and percentage correspond to 
the terms multiplicand, multiplier, and product. Hence, 

Any two of the three terms — base, per cent, percentage — 
being given, the third term may be found. Thus: 

c. In multiplication d. In percentage 

I. MultiplicandXmvUiplier=zproduct. Hence, I. BaseX per cent = percentage. 

Product Percentage 

11. — ■ . ,. = multiplicand. Hence, 11. — = base, 

multtplter per cent 

„^ Product . . ,. „ „T Percentage 

Iir, — . = multtplter. Hence, III. — ^ =/>«• cent, 

muaipiicand oqm 



SECTION ni. 

SPECIAL APPLICATIONS OF THE FIVE GENERAL CASES. 

I. PROFIT AND LOSS. 

386. Profit is the sum above cost for which goods 
are sold. 

387. Loss is the sum below cost for which goods are 
sold. 

In computations in profit and loss, 

a. Cost z=z base; \ b^ Profit or loss =z percentage ; 
c. Selling price = amount or difference, 

Pboblems. 

1, 10% profit on $2.50 cost, is how much profit ? 

i?. 9>% loss on $7.25 cost, is how much loss ? 

3, I bought vinegar at $ .16 a gallon, and sold it at a 
profit of 56J^. How much did I gain on a gallon ? 

^. A man sold a city lot that cost him $160, at an 
advance of 212^^. How much did he gain ? 

6. I bought a carriage for $187.50, and sold it at a loss 
of 12^^. How much did I lose ? 

^. If a milliner sells ribbon that cost $ .Zl\ a yard, at 
a profit of 20^, how much does she gain on a yard ? 

7. Cost, $ .40 ; profit, 62^^. What is the selling price ? 

8. Cost, $1.20 ; loss, 33^^. What is the selling price ? 

9. The bread made from a barrel of flour weighs 40^ 
more than the flour. How many pounds does it weigh ? 

10. A grocer sold tea that cost him $ .78 a pound, at a 
loss of 15^. At what price per pound did he sell it? 

11. Mark silk that cost $2.60 per yard, to sell at 20^ loss. 
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12. Mark silk that cost $2.60 per yard, to sell at 26^ gain. 

13, Mark gold pens that cost $1.25, to sell at 60^ profit. 
IJ^ Mark kid gloves that cost $ .93|, to sell at 9J^ loss. 

15. $ .87^ profit on $10.50 cost, is what per cent ? 

16. $ .02^ loss on $ .15 cost, is what per cent ? 

17. A fiour dealer bought flour for $6.56 a barrel, and 
sold it for $7.31. What % did he make ? 

18. "What ^ do I make, by selling eggs at |^ of their cost ? 

19. If kerosene is bought at f of the market price, and 
sold at 10^ below the market price, what % is lost ? 

W. I sell for $5 what cost me $4.25. What ^ do I gain ? 

21. I sell for $ .30 what cost me $ .37^. What ^ do I lose? 

22. A jeweler sold a watch for $112.50, which was 15^ 
advance on the cost. How much was the cost ? 

23^ A gentleman sold a horse and harness for $187.50, 
which was 10^ less than cost. IIow much was the cost ? 

2^. $ .90, the retail price of a book, is 40^ above the 
wholesale price. What is the wholesale price ? 

II. COMMISSION. 

388. An agent is a person authorized to transact 
business for another. 

380. A cofnnii8sion''nierchant is a merchant who 
buys or sells goods or other property as an agent for others. 

390« Commission is a percentage paid to an agent 
for transacting businesSi 
In computations in commission, 
a. Sum expended or collected by agent = base; 

b* Commission = percentage ; 

c. Sum collected^ or sum expended plus commission=amou 



K 
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Pboblems. 
L 5% on $415 collections, is how much commission ? 

^. 2j^% on $8,362|*y^ invested, is how much commis- 
sion? 

3. A real-estate agent sold a house and lot for $2,275. 
How much was his commission, at 2% ? 

4. How much commission will an auctioneer receive 
for selling a stock of goods for $1,975, at 3% ? 

5. An agent buys 8,040 lb. of wool, at $ .37^ a pound. 
How much is his commission, at 2^% ? 

6. I sold 15,000 yards of sheetings, at $.11^. How 
much was my commission, at 1^% ? 

7. $29.80 for collecting $238.40, is at what per cent ? 

8. $56.33 for investing $2,319, is at what per cent ? 

9. $1,390 for investment after deducting 5% commis- 
sion, is how much for investment ? How much for com- 
mission ? 

10. $12,400 includes investment, and commission at S^%. 
What is the investment? What is the commission? 

11. A druggist sent his broker or agent $2,630 with 
which to buy goods, after deducting his commission of 
2^%. How much did the broker expend for goods ? 

12. A wool buyer receives $5,600 with which to pur- 
chase wool, less 2% commission on the money paid out. 
How much money will he expend for wool ? 

13. A broker received $6,500 with which to buy hops, 
at $ .31 J a pound, after deducting his commission of 4^. 
How many pounds of hops did he buy ? 

On what amount j 14. Is $41.70 the commission, at 15^? 
of sales ( 15. Is $450.30 the commission, at 7^^? 

16. A collector received $123.75 for collecting bills, at 
&% commission. How much money did he collect ? 
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III. INSURANCE. 

391. Insurance is a security against loss or damage. 
Insurance is of various kinds, — as fire insurance, marine in- 
surance, life insurance, health insurance, accident insurance. 

393. Valuation is the estimated value of the prop- 
erty insured. 

393. Premium is the sum paid for the insurance. 

394. A policy is a written contract between the in- 
surer and the insured. 

In computations in insurance, 

a. Valuation z=z base ; \ b. Premium ^z percentage. 

Pboblems. 

1. 4:% on $2,250 valuation, is how much premium ? 

^. \% on $6,287 valuation, is how much premium? 

3. What premium must a grocer pay for a policy of 
insurance of $1,950 on his stock of goods, at 1^^? 

J^,. At \% a year, what premium do I pay yearly for an 
insurance of $3,750 on my house ? 

5. What is the annual premium for insuring a steam 
saw-mill for $2,250, at 3f ^ ? 

6. Find the premium on a cargo of flour, shipped from 
New York to Liverpool, insured for $9,000, at \%. 

7. An ocean steamship is insured for $97,500, at \% a 
voyage. What is the premium per voyage ? 

At what j 8. Is $31.25 the premium on $12,500 valuation ? 
per cent ( 9.' Is $97.50 the premium on $6,500 valuation ? 

10. A shipper paid $37.50 for an insurance of $7,500 
on a cargo of produce. What % premium did he pay ? 

11. An agent took a risk of $2,500 on a stock of stoves, 
and received $50 premium. What was the per cent ? 
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12. At \%, $9.50 is the premitiin on what valuation ? 

13. A premium of $28.12^, at |^, is on what valuation ? 
H, An agent received $9.75 for insuring a bam and its 

contents, at i^%. What was the valuation of the property ? 

IV. TAXES. 

395« ToMea are sums of money levied upon persons 
and property, to meet public expenses, 

A property taac is a tax on personal property and real* 
estate ; a poll tax is a tax on the person. 

In computations in taxes, 

a« Valuation z:z base ; \ b» Tax z=. percentage. 

Problems. 

1. Find the tax on property valued at $2,875, at 1J&%. 
H. What is the tax on $932 of valuation, at .4^ ? 

3. $3.57 tax on $277-3^ valuation, is at what per cent ! 

4. The tax on $3,200 is $12. What is the per cent ? 

6. The taxable property in an incoii)orated village is 
valued at $500,000, and a tax of $1,875 is voted for school 
purposes. What is the per cent of the tax ? 

6. In the same village A's property is assessed at $1,250, 
B's at $1,500, C's at $2,250, D's at $750, and E's at $4,250. 
Allowing &% for collector's fees, how much tax has each 
one to pay ? 

7. My tax is $15.25, at 1 j^^. What is the valuation ? 

5. What is the assessed value of a farm that is taxed 
$23.37^, at 2^ mills on the dollar ? 

9. The capital of a glass factory is owned by 8 part- 
ners, whose shares are $3,300, $450, $1,200, $2,250, $750, 
$1,800, $600, and $900 ; and repairs are made that cost 
$225. At what per cent must the capital be taxed, to 
pay for the repairs ? How much must each partner pay ? 
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V. CUSTOMS OR DUTIEa 

396« Customs or duties are taxes levied on im- 
ported goods and other property, for the support of the 
General Government. 

a. Imports are goods and other property brought into a 
country. 

6. A cuMont-hause is an office at which duties are collected. 
c. A port of entry is a seaport in which a custom-house is 
situated. 

397. A tariff is a list or schedule of the legal rates 
of duties on imports. 

398« Duties are of two kinds, ad valorem and specific, 

a» Ad valorem duties are duties on the net cost of im- 
ports, at the place where they are purchased. 
6. Specific duties are duties on the number or quantity. 

390. Tare, leakage, and breakage are deductions 
made, on. certain kinds of goods, before specific duties are 
computed. 

a. Tare is a deduction for the weight of the box, cask, bag, 

or case that contains the goods. 
6. Leakage is a deduction for waste of liquors in casks or 

barrels. 
c. Breakage is a deduction for loss of liquors in bottles. 

300. Crro8S weight is the weight without deductions. 

301, JX'et weight is the weight less the deductions. 

303. An invoice is a written list of merchandise, 
with prices and charges annexed. 

A manifest is a complete invoice of a ship's cargo. 
303. In computations in duties, 

a. Net value = hose ; | b. Duty = percentage. 
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BULES FOB COMPUTINO DuTIES. 

I. For ad valorem duties : — MultvpVy the net valine of 
the invporta hy the tariff per cent of duty. 

II. For specific duties: — Mvltvply the ta/riff rate of 
duty on a tmit hy the net number of units. 

Peoblems. 

L The gross weight of 225 boxes of raisins is 33^^ lb. 
per box, and the tare is 25^. What are the duties, at 2J^ 
per lb. ? 

S. What are the duties on 316 boxes of lemons, iniwiced 
at $3.45 per box, at 20% ad valorem ? 

3. What are the duties on 25 pieces of Brussels carpet- 
ing of 65 yd. each, invoiced at $.43f per yd., the tariflE 
rates being $.44 per yd. specific aitd 35^ ad valorem ? 

4. A sugar refiner imports 72 hhd. of W. I. sugar, gross 
weight 975 lb. each, tare 12J^, invoice price Q^ per lb. 
The tariff rates are 2^ per lb. specific and 25^ ad valorem. 
What are the custom-house charges ? 

VI. STOCKS. 

304, Stock is the money or other property invested 
in the business of a corporation. 

305, A share of stock is one of the equal parts into 
which the stock of a corporation is divided. 

The original value of a share is commonly $100. 

306. The par valu^ of stock is 100 per cent. 

307. The market value of stock is the sum for 

which it will sell. 

a* Stock is €it paVf when its market value is 100 per cent; 
h. Stock is above par, when its market value is above 100 

per cent ; and 
c. Stock is helow par, when its market value is below 100 

per cent. 



PERCENTAGE.— GENERAL CASES. 253 

308. Fremium is the excess above 100 per cent in 
the value of stock that is above par. 

300. Discount is the deficiency below 100 per cent 
in the value of stock that is below par. 

310. A stocU-^yrohev is an agent who buys and sells 
stocks for others. 

31 !• JBrokerage is the commission paid to stock- 
brokers. 

In computations in stocks, 

a. Par value = base; | 6. Premium or discount = percentage; 
c» Market value = amount or difference, 

Pboblems. 

What is the market ( 1, That sells at V|^ premium ? 
value of stock ( 2, That sells at 16^ discount? 

-p. J .1 j 3, Premium on Y shares of stock, at 6^^ above par. 
( ^ Discount on 35 shares of stock, at ^-^^^ below par. 

6. If Western Union Telegraph stock is at a premium 
of 15^, how much must be paid for 75 shares ? 

6. $8,982^3^ buys how much stock, at lOSJ ; i. e.y at 
3 J^ premium ? 

7. $2,346. 8 7^ buys how much stock, at 93 J ; i. e.y at 
6^% discount ? 

8. 1 sell telegraph stock at par that cost me 94. What 
^ do I gain? 

9. I sell stock at 75 that cost me 80. What ^ do I lose ? 

10. What is the market value of 50 shares of mining 
stock, that sells at 32^^ below par ? 

11. 1 bought 15 shares of Novelty Iron Works stock, at 
1161^. How much did it cost me ? 

1^. A widow invested $937^ in toll -bridge stock, at 
37^^ below par. How many shares did she buy \ 
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VII. PARTNERSHIP. 

313. A partnership or company is an associa- 
tion of persons for the transaction of business. 

A firm, is the name under which a company transacts busi- 
ness. A firm is also called a htyuse* 

313. Partners are the persons associated in a part- 
nership or company. 

a. An active partner is one who takes an active part in 

the management of the business. 
6. A silent partner is one who fuiiiishes capital, but takes 

no active part in the management of the business. 

c. A general partner is one who is responsible for tho 
debts of the company, to the amount of his entire property. 

d. A special partner is one whose responsibility is limited 
to a certain amount, specified in the written articles of 
partnership. 

314. Capital or stock is the money, or its equiva- 
lent, invested in business. 

a. Capital may be money, real estate, personal property, time, 

labor, or skill. 
h. The resources or assets of a company are its entire 

property, including capital, and all demands in its favor. 

c. The liahilities or obligations of a company are its en- 
tire indebtedness, or all demands against it. 

d. Net capital or surpitts is the excess of resources ov€r 
liabilities. 

e» A deficit is the excess of liabilities over resources. 

/• When resources exceed Habilities, the company is solvent; 
and when liabilities exceed resources, the company is in^ 
solvent or bankrupt. 

315. Dividends are the profits divided among tho 
pai*tners of a company. 
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SI 6. Assessments are Bums to be paid by the part- 
ners of a company, to meet expenses or cover losses. 

S17« Each partner's share of a dividend or assessment 
is such a ^ of his share of the capital, as the entire divi- 
dend or assessment is ^ of the entire capital. 

Ex. M, N, and E are partners ; M furnishes $3,500 of 
the capital, N $2,500, and E $2,000 ; and their profits are 
$3,200. What is each partner's share ? 

Full Solution. 

$3,200, entire dividend, 
t3,500+$2,500 + $2,000 = $8,000, entire capital. 
$3, 200 -^$8,000 = . 40 z=lo per cent of dividend. 
40^ of $3,500 z:z$i, 400, M's share. 
40^ of $2,600 = $1,000, N'8 " 
40^of$2,000z=$800,B'8 " 

318. Rule fob Partneeship. 

I. For per cent of dividend or assessment : — Divide tJie 
total di/oidetvd or assessment hy the total capital. 

II. For each partner's dividend or assessment : — Multi- 
ply his capital hy the per cent of dividend or assessment 

Pboblems. 

1. Heed and Clark form a partnership. Beed famishes 
$3,500 of the capital, and Clark $5,000. They gain $2,450. 
What is each partner's share ? , 

2. A, B, and C hire a pasture for $22.50. A's horse is 
in the pasture 5 months, B's horse T months, and C's horse 
6 months. How much of the rent does each pay ? 

3. A carpet factory was damaged by fire to the amount 
of $15,180, and it was insured in the Hanover Ins. Co. for 
$9,000, in the Globe Ins. Co. for $7,200, in the ^tna Ins. 
Co. for $6,000, and in the Franklin Ins. Co. for $5,400. 
How much of the loss did each company sustain? 
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4,. Bates and Davis lose $828 in trade. Bates's capital 
is $1,200, and Davis's $1,600. What is the loss of each ? 

5. The total capital of a firm is $75,000, of which 
G's share is ^ less than H's, and K's is one half the sum 
of G's and H's. The year's profits are $18,600. Ke- 
qnired, each partner's capital, and each pai'tner's dividend. 

6. Four men shipped 6,000 bales of cotton to England, 
E furnishing 2,100 bales, F 1,250 bales, G 1,725 bales, 
and H the balance. In a storm 1,920 bales were thrown 
overboard. What was each man's share of the loss ? 

7. Williams,' Jones, and Brown manufacture parlor 
organs. Mr. W. furnishes $3,000 of the capital, Mr. J, 
$6,750, and Mr. B. $8,250, and in four years their profits 
are $70,200. What is each partner's share ? 

8. Two men harvest and thrash 945 bushels of wheat 
for ^ of the crop, A furnishing 8 men 7 days, and B 14 
men 5 days. How many bushels of wheat does each part- 
ner receive ? 

9. A, B, and C own 100 shares of RR. stock ; and A's 
annual dividend is $210, B's $400, and C's $240. How 
many shares of stock does each own ? 

10. Hilton and Roberts hire a pasture for $50. Hilton 
puts in 25 horses 30 days, and Roberts puts in 20 horses 
42 days. How much of the rent ought each to pay ? 

11. January 1, A, B, and C begin the manufacture of 
hats, with a capital of $20,400, ^ of which is A's, f is 
B's, and the remainder is C's. May 1, buys | of B's 
share, and D buys f of A's share. The profits for the 
year are $8,420. How much is each partner's share ? 

12. A, B, C, and D formed a partnership. A furnished 
4 times as much of the capital as B, B |^ as much as C, 
and D as much as A and B together. Their profits were 

1,943.76. What was each partner's dividend ? 
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INTEREST. 

319. Interest is the sum paid for the use of money. 

330. JPrifidpaZ is the money for the use of which 
interest is paid. 

331. Amount is the sum of principal and interest. 

333. The rate of interest is the number of hun- 
dredths allowed for the use of $1 of principal for 1 year. 

The per cent^ ia interest, depends upon the rate of interest 
and the time. 

333, In coiiiputatioiis in intef est, 

a. Principal = the base ; 

6. Rate of interest x time (in years) z=per cent; 

c. Interest = the percentage. Hence, 
Interest =: principal x rate of interest x time; i.e., 
Inte7'est = principal xper cent. 

Case I. Interest for years* 

Oral Work. — 334, A. At 6 per cent per annum, the 
rate of interest on $1 for 1 year is ,06 or j^. 

What is the per cent on 



1. $1 for 3 yr. ? 

2. $3 for 1 yr. ? 

3. $3 for 5 yr. ? 



7. |10for7 yr.? 

8. $100 for 1 yr. ? 

9. $100 for 2 yr.? 



4. $1 for 8 yr. ? 

5. $1 for 4 yr. ? 

6. $5 for 4 yr. ? 

J?, At 6 per cent per annum, the interest of $1 for 1 
year is $ .06. 
What is the interest of 



1. $1 for 1 yr. ? 

2. $8 for 7 yr. ? 

3. $1 for 6yr.? 



4. $50 for 6 yr. ? 

5. $16 for 10 yr.? 

6. $300 for 4 yr. ? 



7. $ .60 for 1 yr. ? 

8. $ .60 for 6 "yr. ? 

9. $1,50 for 6 Tjr.l 
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33tS* ( I. Int, for 1 yr, = prin, X rate of int. 
Formulas. \ 11. Int. for yr.^prin. x rate of int. for No. of yr. 

Written Work.— Ex. What is the interest of $135.25 
for 3 years, at 6% i 

Explanation.— 1«*. Ibr 1 year. 1 Process. 

multiply $135.25, the principal, by $135.25 Principal. 

.06, the rate of interest, and obtain /)/?«. ,, . 

akQ\-tx »(^0 Rate of int 

fid. For ^ years. I multiply $8.11}, $8.1150 Intforlyr. 

the interest for 1 year, by 3, and 3 

obtain $24,844, the required in- TTTi — oTT 

terest. $2^.3^5 IntforSyr. 

Problems. 

1. What is the interest of $467 for 1 year, at Q% ? 

2. Find the interest of $321 for 1 year, at 5^ Find 
the amount. 

S. Find the interest of $167.50 for 5 years, at 7^. 
i. What is the interest of $612.75 for 3 years, at 8^? 

5. What sum of money will pay a debt of $165.88, 
1 year after it is due, with interest at 10% ? 

6. What is the amount of $3,750 for 3 years, at h% ? 

7. February 11, 1880, 1 borrowed $2,250. How much 
did the debt amount to, February 11, 1883, interest at Q% ? 

8. What is the interest of $560.10 for 2 years, at 1%'i 

Case II. Interest for months. 

Orcil Work. — 336. A. 1. What part of a year is 1 

month ? 



2. Are 6 mo. ? 
8. Are 3 mo. ? 



^. Are 4 mo. ? 
5. Are 2 mo.? 



6. Are 9 mo. ? 

7. Are 8 mo. ? 



8. Are 5 mo. ? 

9. Are 7 mo. ? 



B. 1. The per cent on $1 for 1 month is what part of 
the rate on $1 for 1 year? 
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5. For 4 mo. ? 

6. For 8 mo. ? 



7. For 2 mo. f 

8, For 1 mo. ? 



9. For 7 mo. f 
10. For 11 mo.? 



S. At 6% per annum,what is the per cent on $1 for 6 mo. 1 

8. For 3 mo. ? 
i. For 9 mo. ? 

C* 1. The interest of $1 for 1 month is what part of 
the interest of $1 for 1 year ? 

2, The interest of any sum for 1 month is what part 
of the interest of the same sum for 1 year ? 

3. At Q% per annum, what is the interest of $1 

i. For 1 mo. ? 
6. For 3 mo. ? 



6. For 9 mo. f 

7. For 4 mo. f 



8. For 8 mo. ? 
9^ For 2 mo. ? 



10. For 7 mo. f 
ii. Forll mo.? 



J). At 6^ per annum, what is the interest of 



1. 14 for 3 mo. f 
2. $2 for 9 mo. ? 
S. %1 for 4 mo. ? 
^ $10 for 8 mo. ? 



5. $20 for 2 mo. ? 

6. $100 for 1 mo. ? 

7. $40 for 1 mo. ? 
^. $12 for 11 mo.? 



9. $1 for 1 yr. 6 mo. ? 

10. $8 for 1 yr. 6 mo. ? 

11. $40 for 1 yr. 4 mo. ? 

12. $200 for 3 yr. 7 mo. ? 



397. 



..I 



III. Int. for 1 mo.z=.-^ of int. for 1 yr. 
Formulas. \ IV. -Int. for mo. = i^ of int. for 1 yr. x No. of mo. 

Written Work.— Ex. What is the interest of $84.50 
for lyr. 6 mo., at 6^? p^^^^^ 

ExFLANATiON.—l*/. Fi^rlyr, Imulti- $8 A. 60 

.06 



$5,070 InLforlyr. 
17 



ply $84.50, the principal, by .06, the 
rate of interest, and obtain $5.07. 

2<2. For 1 yr. 5 mo., or 17 mo. 
Since 17 months are fj years, 
I multiply $5.07, the interest ^^.^q^ ^ q 
for 1 year, by H» and obtain l^) f>oo>iy 
$7 18, the required mterest. $7.18 Int forlyr.smo. 

«. When the time is expressed in months : — Divide the in- 
terest for 1 year by 12, and multiply the quotient by the 
number expressing the time in months. 

h. Or, to avoid fractions in the process : — Multiply the in- 
terest for 1 year by the number expressing the time in 
monthSf and divide the product by 12. 
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Problems. 
/. What is the interest of $952.17 for 3 months, at 6% f 
^. What is the interest of $187.75 for 6 months, at 4^? 
3. Find the interest of $1,168.48 for 1 yr. 4 mo., at Z^%. 
-^ If I have $938.25 on interest for 4 yr. 10 mo., at Q% 
how much interest shall I receive ? 

5. What is the amount of $294.25 for 6 mo., at 6% ? 

6. If I give my note for $3,275, Jan. 11, 1882, and pay 
it Feb. 11, 1883, with 7^ interest, how much do I pay ? 

7. If I borrow $2,732, at 12^ interest, and pay the debt 
in 1 month, how much do I pay ? 

8. How much must I pay for the rent of a store 
valued at $3,150, for 1 yr. 4 mo., at 1% on the valuation ? 

9. How much is the semi-annual interest on a ^% 
mortgage for $1,730 ? 

Case III. Interest for days. 
Oral TForA;.— 3a8. 



A.» i. How many days is 

.1 of a mo. ? 
2, Are .3 of a mo. ? 



S. .2 mo. ? 
-4. .6 rao. ? 
5. .4 mo. ? 



6. .9 mo. ? 

7. .O^mo.? 

8. .5§- mo. ? 



How many tenths of a month 
9. Isl day? | 10. Are 3 days? 



11. 15 da.? 

12. 9 da. ? 

13. 6 da. ? 
H. 12 da.? 

JS. 1. The per cent on $1 for 3 days is what part of 
the per cent on $1 for 1 month or 30 days? 

^. At Q% per annum, what is the % on $1 for 3 days ? 



15. 24 da. ? 

16. 18 da.? 

17. 11 da.? 

18. 20 da. ? 



19. 25 da. ? 
m7da.? 
21. 16 da.? 
^^. 29 da.? 



3. For 15 da.? 
J^. For 9 da. ? 



5. For 12 da.? 

6. For 1 8 da. ? 



7. For 1 da. ? 
«9. For 11 da.? 



9. For 20 da. ? 
i^. For 25 da. ? 



<7. 1. The interest of $1 for 3 days is what part of the 
interest of $1 for 1 month ? 

2. The interest of any sum for 3 days is what part of 
he interest of the same sum for 1 month ? 
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At &% per annum, what is the interest of $1 



S. For 1 mo. ? 
^ For 15 da.? 



5. For 24 da. ? 

6. For 3 da. ? 



7. For 1 da. ? 

8. For 4 da. ? 



9, For 20 da. ? 
10. For 25 da. ? 



ii. Of $6 for 12 da. ? | 12. |25 for 18 da. ? | i<?. $100 for 27 da. ? 
!>• How many months and tenths of a month 



i. Are2 mo. 15 da.? 
i^. Are 6 mo. 18 da.? 

7. Are 1 yr. 3 mo. 12 da. ? 



5. Arel mo. 21 da.? 
4. Are 10 mo. 6 da. ? 



6. Are 7 mo. 25 da.f 
^. Are 11 mo. 29 da. f 
9. Are 1 yr. 8 mo. 13 da. ? 
10. Are 3 vr. 28 da. ? 



8. Are 2 yr. 1 mo. 27 da. ? 

jB, At 6^ per annum, what is the interest of $1 



7. For 2 mo. 15 da.? 
2. For 3 mo. 3 da. ? 

7. Of $10 fore mo. 3 da.? 

8. Of 17 for 10 mo. 18 da.? 

9. Of $9 for 7 mo. 17 da.? 



5. For 1 mo. 21 da.? 
4. For 4 mo. 10 da.? 



5. For 7 mo. 25 da. ? 
^. For 5 mo. 17 da.? 

10. Of $1 for 1 yr. 3 mo. 12 da. ? 

11. Of llO for 1 yr. 2 mo.,^ da. ? 

12. Of 15 for 4 yr. 4 mo. 20 da. ? 

At any rate of interest, how is the interest of any prin- 
cipal found 
IS. For 3 days? | H. For 1 day ? | 15. For any number of days? 

339, j V. Int. for 3 da.=. .1 of int. for 1 mo. 
Formulas. ( VI. Intfor da.'=z.l of int. for 1 mo. x i the No. of da. 

Written TForA?,— Ex. What is the interest of $169.75 



for 2 yr. 3 mo. 10 da., at 

FmsT Process. 
2 yr. 3 mo. 10 da. = 2 7.3^ mo. 
$169.75 Prin. 

.08 Rateofint 



2 



12)$1S.5800 Iut.forlyr. 

Int for 1 mo. 
No. of mo. 

Beqnlred Int. 



$1.13i- 
i 



2 7.3^'- 



Becond Process. 
2 yr. 3 mo. 10 da.=i27.3j^ mo. 
$169.75 Prin. 

.08 Rateofiut 
$13.5800 Intforlyr. 

27.3i 
12) $371.187 

$30,932 Int.for?^yr. 



$30,932 
The second process avoids complicated com^utatiQn& i\Lti:«fi.tv:»:^ 



262 SECOND BOOK IN ARITHMETIC. 

Pboblems. 

L How much interest will I hare to pay, at T^ on a 
loan of $1,296 for 9 mo. 15 da. ? 

2. What is the interest of $716.25 for 1 yr. 24 da., at Q%% 

3. Find the interest of $936 for 3 yr. 2 mo. 29 da., at 10^. 

4. What is the interest of $718 for 1 yr. 14 da., at 6^? 

6. If I borrow $819 for 20 days, at 8^, how much inter- 
est must I pay ? 

6. What is the interest of $483.70, from Nov. 23, 1882, 
to Dec. 8, 1883, at 7^? 

7. Find the legal interest of $917.50 from Feb. 14 last 
to this date. 

330. BuLEs FOB Intbbest. 

I. To find the Interest for 1 year:— 
Multiply the jprincipal hy the rate of interest. 

II. To find the interest for 2 or more years :— 
Multiply the interest for 1 year hy the number of years. 

III. To find the interest for any other time :— 

Multiply the interest fo7* 1 year hy the time expressed 
in months and tenths of a months and divide the product 
ly 12. 

IV. To find the amount :— 
Add the interest to the jprincipal. 

In computaMon»y retain only three dectmal places in partial results, 
331. All computations of interest come under this 

General Formula. 

Principal X rate of interest x time = interest. 
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Pboblems. 



What is the interest 

1- 25. Of $387.50 
26- 50, Of $293 
51- 75. Of $7,461.13 
76-100. Of $12,009.08 
101-125. Of $4,731.87 J 

What is the amonnt 
126-13^. Of $82.44 



►for 



135-H3. Of $316.90 j^for^ 2 yr. 11 mo., 
iJ^-152. Of $2,054 



5yr., 

2 yr. 9 mo., 

I yr. 7mo. 21 da., 

II mo. 13 da., 

3 yr. 28 da., 

7 mo. 10 da.. 



at 



10}^? 

7^? 

\\ili per mo. f 



at^ 






1 yr. 3 mo. 27 da., 

153. A contractor, wliile building a church, borrowed 
$13,080 for 7 mo. 15 da., at 8^. How much interest did 
he pay ? 

151^. Find the amonnt of $180 for 2 yr. 2 rao. 20 da., at 6^. 

i55. At f ^ a month, how much will a banker receive 
for the use of $100 for 2 yr. 5 mo. 10 da. ? 

156. A mortgage for $375 has been running 4 yr. 4 
mo. 15 da. How much interest has accrued on it, at %%% 

157. What is the interest of $873.60, from Feb. 10, 
1881, to Oct. 10, 1882, at 10^ ? 

158. A note for $1,824.76, dated Oct. 8, 1881, wafi paid 
Dec. 23, 1882, with %% interest. What amount was paid ? 

159. fS^S^jg. Keif York, Ju?y 1, 1888. 

This note was paid Nov. 17, 1882, with 7^ interest. 
What was the amount? 

160. What is the discount on a bill of goods amounting 
to $237.50, at 30 days, 2i^ off for caah? 
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161. Draw your note for $956, bearing date Boston, 
Oct. 9, 1882, payable to James Fields, or bearer, and due 
June 15, 1883, with interest. 

162. Compute the interest on this note, at Qfo- 

163. Draw your note for $250, bearing date Chicago, 
Jan. 14, 1882, payable to Thomas Clark, or order, and due 
in 1 year, with 10% interest after 3 months. 

Find the amount due to-day on this note. 

16Ji.. A debt of $1,000 due Mar. 2, 1881, was paid Apr. 
17, 1882, with interest at 8^. What was the amount ? 

165. At the date last named, a payment of $350 was 
made. How much was due June 26, 1883 ? 

166. Memorandum : — Note for $1,824, dated Philadel- 
phia, Oct. 10, 1881. Payment made of $550, Apr. 25, 1882. 
What was due Jan. 2, 1883, interest at 6^ ? 

167. f^.650. St. Louis, Mo., A'op. 19, issa 

Indorsements :—3vine 17, 1882, $225; Oct. 24, 1882, 
$475. How much was due on settlement. Mar. 3, 1883, 
interest at 6%i 

168. A wholesale merchant sold a bill of goods amount- 
ing to $3,126^<^, on a credit of 3 months ; and for cash 
do^vn, he deducted or discounted 5% from the amouBt of 
the bill. How much did he receive for the goods ? 

169. An invoice of fancy goods, at retail prices, amounts 
to $920 ; and the discounts are 25^ off from the amount 
of the invoice, and 3^ off from the balance, for cash. 
What is the cash cost of the goods ? 

For outlines qf percentage for reTiew, see page 275. 



r 
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General Keview Problems in Percentage. 

1. At an election, the successful candidate receired 
11,480 votes, and the defeated candidate 87^^ of the same 
number. How many votes did both candidates receive ? 

^. A farmer divided 225 acres of land among his 3 
sons, giving 81 acres to the first, 76.5 acres to the second, 
and the remainder to the third. What % of the whole 
number of acres did each receive ? 

3. What is the difference between 33^ and 25J^ of 
480 miles ? 

^ A merchant sold goods at 33^^ above cost, and re- 
ceived $ .45 a yard for them. How much did they cost 
him per yard? 

5. I sold 2 stones for $24 apiece ; on one of them I 
made 20^, and on the other I lost 20^. What was my 
gain or loss on both ? 

6. If 10^ is lost by selling boards at $7.20 per M, 
what % would be gained by selling them at $ .90 per C ? 

7. At what price per pound must I sell tea that cost 
$ .75, to make a profit of 20^ ? 

8. A commission-merchant received $157.75 for sell- 
ing flour, his commission being 2|- per cent. For how 
much was the flour sold i 

9. A lawyer collected $950, and charged 12^^ com- 
mission. What were his fees, and what was the sum to 
be remitted? 

10. If a tax of $387.75 is paid by an assessment of J 
of 1^, what is the assessed valuation ? 

11. The cost of building a school-house is $935 ; the 
assessed valuation of the district is $34,750, and A owns 
a farm assessed at $9,475. How much is his tax? 
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12. A merchant's store is insured for $7,850, at \% ; and 
liis goods for $12,375, at ^%. What premium does he pay I 

13. A steamship was insured for $87,500, the premium 
being $1,968.75. What was the per cent ? 

H. If I sell railroad stock which cost me $2,500, at a 
loss of 9>\%y how much do I receive for it ? 

15. How much are 5 shares of bank stock worth at 118 ? 

16. An account of $45.50 has been due 2 yr. 6 mo. 
How much interest has accrued on it, at 6^? 

17. What is the interest of $735 from April 9, 1882, 
to July 15, 1884, at 6 per cent ? 

18. How much will a debt of $385.50, contracted Feb. 
15, 1882, amount to Jan. 3, 1884, on interest at 7^? 

19. If you save $150 of your salary each year, and put 
your savings at interest, at 10^, at the end of each year, 
how much will your savings amount to in 10 years ? 

W. After spending 25^ of my capital, and 25^ of the 
remainder, I had $675. What capital had I at first ? 

21. A merchant bought cassimere, at auction, at 28^^^ 
below the manufacturer's price, paying $1.25 a yard for 
it. He retailed it at 22^ above manufacturer's price. At 
what price did he retail it ? 

22. I sell coal at the same price per net ton (2,000 lb.) 
as I pay for it per gross ton (2,240 lb.). What per cent 
profit do I make ? 

23. A market -man sells eggs at i cent apiece above 
cost, and makes 25^. What do the eggs cost him apiece ? 
At what price per dozen does he sell them ? 

2^. The premiums paid for insuring four stores in a 
block are $147, $97.50, $153.75, and $107.25 ; and the 
rate is 1^%. What amount is insured on each store ? 
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55. A commission-merchant in Milwaukee received from 
an Oswego miller $1,000, to buy wheat, after deducting 
his commission at 2%. The merchant paid $1.06^ per 
bushel. How many bushels did he buy ? 

56, If I invest $2,500 in bank-stock, and sell it at an 
advance of 6^, for how much do I sell it ? 

^7. I buy stock at 5 per cent discount, and sell it at 3 
per cent premium, gaining $184. How much do 1 invest? 

'^ 28. Dec. 15, 1877, a farmer mortgaged his farm for 
$4,850 ; and Sept. 15, 1881, he paid the mortgage, with 
6% interest. What amount did he pay ? 

29. A note for $754.19, dated Jan. 10, 1881, was paid 
Dec. 14, 1882, with 6% interest. What amount was paid ? 

30. What sum must be paid to cancel a debt of $219.16, 
which has been due 1 yr. 6 mo. 14 da., at the legal rate of 
interest in this State ? 

31. A man who owned f of a ship, sold 40^ of his share. 
What part of the ship did he then own ? 

32. A grain dealer bought wheat at $1.25 per bushel, 
and sold it at a profit of 20^, making $50 by the transac- 
tion. How many bushels did he buy ? 

33. A merchant sells goods at retail at 30^ above cost, 
and at wholesale at 12^ less than retail price. What is 
his gain per cent on goods sold at wholesale ? 

34'* A man 27 years of age took out a life-insurance 
policy for $8,000 for the benefit of his wife, at the annual 
rate of $21.70 per $1,000 ; his death occurred at the age 
of 33. How much did the widow receive more than had 
been paid in annual premiums? 

3S. I sold 375 100-pound sacks of Kio coffee, at $ .17^ 
a pound, and my commission amounted to $80.27. What 
per cent commission did I receive ? 
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36. A man sold his house for $2,500, payable in one 
year, with interest at 6%. At the end of 6 months he 
received a payment of $1,600. What was due him at the 
end of the year ? 

37. How much will you gain, if you buy 45 shares of 
telegraph stock at 27^ discount — or 27% below par — ^and 
sell it at 12^ discount ? 

38. If goods are bought at i of their value, and sold for 
10 fo more than their value, what is the gain per cent ? 

39. A merchant bought a hogshead of molasses, and lost 
i of it by leakage ; he sold the remainder at 20^ advance 
on its cost. What per cent did he lose on the investment ? 

40. A note for $850, at 6^ interest, was given Sept. 15, 
1880. April 23, 1881, a payment of $290 was made ; and 
Jan. 3, 1882, a payment of $345. How much was due 
Sept. 29, 1882 ? 

41. A druggist buys perfumery at i off from retail price. 
What % does he make by selling it at the retail price ? 

4^. A man can hire a farm of 97 acres for $500 per 
annum, or he can buy it for $70 an acre. If money is 
worth e%, which is the cheaper for him, and how much 
the cheaper? 

43. A farmer bought 80 sheep, at $4.20 a head, giving 
his note payable in 6 months, at 7%. At the end of the 
6 months he sold the sheep at $5.25 a head, and paid the 
note. How much did he get for the keeping of the sheep ? 

44' If wool that costs $ .60 per pound, shrinks 45^ in 
cleansing, at what price per pound must it be sold, to gain 
33^^ on the cost ? 



BLACKBOARD OUTLINES. 



FOR REVIEWS AND EXAMINATIONS. 



Notation and Numeration. 



I. TiRMB. ^ 



' 1. Arithmetic. 

2. A unit. 

3. A number. 

4. Unit of a number. 
6. An integer. 

Whole numbers. 

6. Cipher or zero. 

1. Digits. 

. 8. Ferioda ofjigures. 



9. Order of a unit. 

10. Values expressed by fig^ires. 

11. Simple value, 

12. LoccU value. 
18. Notation. 
14. NumercUion. 
16. Dollar mark, 
16. Decimal point. 



n. PwNCiPLKs. \ ^' ^^*^ of orders from right to left. 
' i 2. Values of orders from left to right. 



III. Rules. 



Ca. Dollar mark. 

1. For expressing money, -l b. Decimal point. 

Ic. Less than 10 cents. 

2. For notation. 

8. For numeration. 



I. Terms. ^ 



1. Like numbers. 

2. Unlike numbers. 
8. Addition. 

4. Parts. 
^ 6. Sum or amount. 



Addition. 

II. SiONa 

III. Principles. \ ' 

(2. 

rV. Rule. 



j 1. Of addition. 

<2. 



Of egtudity. 
Parts = the whole. 
What units can be addtd 
Steps T, II, III. 



L Terms. 



1. Subtraction. 

2. Minuend. 

8. Subtrahend. 

4. Difference or remaiiuicr. 



Subtraction. 

II. Sign. 



III. Principle. 
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L TlBMS. 



n. Sigh. 



I 



Multiplication. 



1. JMiiplieation, 

Multiplication is addition. 

2. MuUiplicand, 
8. MuUijjlier. 

4. Factors, 



8. Product, 

Partial prodacts. 

6. A cottcrete number, 

7. An abitract number. 



III. IifPORTAiiT Facts. 



1. Multiplier an (Jbtitrael number. 

2. Either factor for multiplier. 
8. Annexing to a number, 
4. One factor 0, 

1. Product concrete or abstract, 

rV PkiHciPLia. J ^* H^movinff a number to the left, 

3. Multiplying by onee, tens, hundreds, etc. 

4. Number of Cs on right of product. 



\ 



y. Cases and Rules. 



1. The multiplier a digit, 

2. Ciphers on the right of multiplier. 
8. The multiplier two or more digits, 
4. Ciphers on the right of both f acton 



I. Terms. " 



Division. 

r 1. To divide, 
2. Fractional paii'ts. 

Halves, thirds, and so on. 
8. Division, 

Division is subtraction. 
4. Long division. 



5. Short division, 

6. Dividend, 

Partial dividend. 

7. Divisor. 

8. Quotient. 

9. Average of numbers. 



n. Signs. 1st; 



III. Important Facts. ^ 



r 1. Divisor an abstract number, 
2. Steps in division. 

8. Hew to change dollars and cents to cents, 
4. When to change dividend to cents, 
6. How to divide dollars by 10 or 100. 

IT. Principlb. \ \- ^^ '*' *''^- ,, . ,. 

( 2. Removing a number to the right, 

V. Cabb and RuiM. ^ i- ^r^ e,uUyieith adiffU. 

i 2. Ciphers on right of dtvuor. 
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Decimals* 



L Tkrms. ^ 



1. A decimal unit, 

2. A decimal. 

3. A mixed number. 

4. The decimal povni. 
6. Currency. 

6. Money unite. 



7. Reduction. 

8. ^ cfe6/. 

9. ^ debtor. 
10. A creditor. 
\l. A but of goods. 
12. An item. 



18. Extending an item. 
14. The footing of a bOL 
16. u4n account. 

16. 77i« balance of 

an account. 

17. Receipting a bUL 



IL Important Facts. 



1. .^^ to tt^i'tftf c^« and mills, 

2. i7ot0 to read cents and mills, 

8. Removed of decimal point to the right, 

4. Removal of decimal point to the left. 



( !Sd. Hi(;ner to lower units. 



m. Principles. ■> 



lY. Processes 
AND Rules. 



High( 

9 7hid!UAtii>n i ^^' -A-nnexing decimal ciphero. 
( 2a, Removing decimal ciphers. 
8. Addition. 

4. Subtraction. 

5. Multiplication. Number of decimal places in product. 

6. Division. Number of decimal places in quotient 



' 1. 7b reduce decimal currency j — 8 processes. 
2. How to add decimal numbers. 
8. How to subtract decimal numbers. 
4. Rule for mtdtiplication. 

Less decimal places in product than in factors. 
6. Rule for division. 

When annex decimal ciphers to dividend. 



Properties of Numbers. 



I. Terms. 



1. Integral factors. 

An integer is exactly 
divisible. 

2. A composite number. 
8. A prime number. 

A prime factor. 
4. An even number. 
6. An odd number. 



6. Factoring, 

1. An exact divisor. 

8. A common divisor. 

9. The greatest common divisor, 

10. A multiple, 

11. A common multiple. 

12. The least common multiple, 

13. Cancellation. 
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n. PklMCIFLES.' 



' 1. The greaUit eomnvon diviaor the product of what S 
2. The leatt common mtdtiple a multiple of what f 
8. Cancelling a factor from a number, 
4. Cancelling a common factor. 
When the factor 1 remains. 



ri. For fining prvme f adore. 
in. Rules. < 2. For finding greatett common diviaor, 
Ls. For finding mulHplee; 1, B. 



Fractions. 



I. TlBllS. ^ 



' 1. Fractional part*. 
2. A fractional unit, 
8. A fraction, 
4. The terms. 

Lowest terms. 
6. The denominator, 
6. 77ie numerator. 
1, A proper fraction. 

8. An improper fraction, 

9. A mixed number. 

Decimal fractions.. 



10. A compound fractiorL 

The word of 

11. ^ complex fraction. 

12. The %mit of a fraction, 

13. To analyze a fraction, 

14. &milar fractions, 

15. Least similar fractions, 

16. Dissimilar fractions. 

17. Common denominator, 

18. Least common denominator. 

19. ^ fraction is inverted. 



n Important Facts -I ^- ^*^''*^ denominator a common multiple, 

*<2. 



in. Principles. 



IV. Gases 

AND BULES. 



Least common denominator least common mulHpU 

1. Dividing terms by a common factor. 

2. Mtdtiplying terms by any number, 

8. What the product of two fractions equals, 
A, Hie process of dividing by a frciction, 

^1. Fractions to lowest terms. 

2. Fh-actions to given fractional units, 

3. Dissimilar to similar fractions, 

4. Dissimilar to least similar fractions, 

5. Fractions to integers or mixed numbers. 

6. Integers or mixed numbers to improper 
fractions. 

Use of each case in reduction. 
Steps 1, 2. 
Steps 1, 2. 
Steps 1, 2. 
Steps 1, 2. 



Reductions of 



7. Addition, 

8. Subtraction 

9. MidtipHeation, 
10. Division, 
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I Tebmb.. 



Compound Numbers. 

8. lAnear metuurn. 



''1, A simple number. 
2. A denominate number. 
8. A compound number. 
4. A surface, 
6. Area. 

Square inch ; foot ; yard. 
6. A solid or body. 

Cubic inch ; foot ; jard. 
L 1. WeiglU. 

( \. Linear or line. 
2. Surface. 
8. Solid. 



n. Tables of Measures. ^ 



9. Surface measures. 

10. Solid measures, 

11. Liquid measures. 

12. Dry measures. 

13. Avoirdupois weights. 

14. Time, 

15. Bedudion descending. 

16. Reduction ascending. 

\ L>ry. 

6. Avoirdupois weight, 

1. Tim£. 

8. Counting. 



{ 



w4. Liquid, 

1. How quantities of articles are determined, 

2. Process used in reduction descending, 

4. Specuxl rules omtttedj and why. 

6. Leap-years^ hxm determined, 

6. ^ monthj in business transactions. 

IV. Cases. /; //; ///; IV; V; VI 

1. Rule for reduction descending, 

2. Rule for reduction ascending. 

3. How to add^ subtracty multiply ^ and divide 
compound numbers. 

4. How to divide by a compound number. 

5. Hoio to find difference in time between dates 



y. Processes and Rules. ^ 



Measurements. 



L Terms. ^ 



1. Dimensions. 

2. A line. 

3. A surface. 

4. A body. 

5. Extension. 

6. An angle. 
1. A right angle. 

8. An acute angle. 

9. An obtuse angle. 

10. Perpendicular lines. 

11. A parallelogram. 
^ 12. -^ rectangle. 



15. A square. 

14. Altitude of 

paraUdogram, 

16. Diagonal of. 
16. Perimeter of, 
11, A triangle. 

15. A right-angled. 

19. An obtuse-angled. 

20. An acute-angled. 

21. Bcue of triangle. 

22. Vertex of. 

23. Altitude of. 



24. A trapezoid. 

25. Attitude of. 

26. -4 circfe. 

27. Circumference of . 

28. -4r<j o/. 

29. Diameter of. 

30. Radius of 

31. ^ rectangular 

solid. 

32. ^ cu^e. 

33. C^<6tc contents or 

volume. 
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' 1. Standard wmU^ toble of. 



2. For meaauret ofturfaee, * 



HUNira. 



8. For meaaurea of volume, -> 



4. For farm produdB. 



6. AUowanees or dedaclions, 



'a. The square foot 
A board foot 

6. The square yard. 

c. The square. 
^ d. A bunch of lath. 

(a. The cubic foot. 
A timber foot 
6. The cubic yard. 

c. The barrel. 

d. The hogshead. 
€. The perch. 

^/. A brick. 

a. A bushel. 

Stricken measum. 
Heaped measare. 
h, A ton of hay. 
Materials. 
Labor. 



■\i 



m. Important Facts. 



' 1. UniU in area of a rectangle. 
2. Unite in which dimensione are alwaye esgn-eaaed^ 
8. Dimensione must have a common unit, 

4. Unite in either dimension of a rectangle, 

5. Unite in area of a parallelogram, 

6. Unite in area of a trapezoid, 
Y. Unite in area of a cirde, 

8. Unite in volume of a rectangular solid, 

9. Unite in one dimeneion of a rectangular solid. 



IV. Casks 
AND Rules. 



1. ReetangUe 
and triangles. 



2. The circle. 



a. Area of a rectangle. 

b. Either dimension of a rectangle. 

c. Area, base, and altitude of a triangle. 

d. Area of a parallelogram. 

e. Area of a trapezoid. 

' a. Circumference or diameter. 

For great accaracy. 
,6. Area. 



8. Rectangular solids, ] ^' 



a. Cubic contents or yolumei 



One dimeDsion. 
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Percentagre* 

A. Without Time as an Element. 



1 Tkbms. 



^ 1. Per cfni, 

2. Percentage. 

3. 77w per cent, 

4. 7%<! Wtf. 
6- The percent- 
age, 

6. The amount, 
1. The difference. 

8. Profit. 

9. ZoM. 
10. An agent. 

11. ^ tfOmiTiMMOIl- 

mercJiant. 

12. Commission. 

13. /n«tfram;«. 

14. Valuation, 
16. Premium, 

16. ^ policy 

17. Tkeeg. 

18. ^ property tax, 

19. ^ JM)// tox. 



20. Customs or duties. 

21. Imports. 

22. A custom-house, 

23. A port of entry. 

24. ^ teW^. 

25. ^£? valorem duties. 

26. Specif duties, 

27. Tarn 

28. Leakage, 

29. Breakage. 

30. 6^rom weight. 

31. JV<?^ weight. 

32. ^n invoice. 

33. ^ manifest, 

34. iSSfoc^. 

35. ^ «^r«. 

36. Par vo/tce. 

37. Market value. 

At par. 
Above par. 
Below par. 



88. Premium, 

39. Discount. 

40. -4 stock-fn-oker. 

41. Brokerage. 

42. A partnership, 

43. ^ ^7771 or AouM 

44. Partners. 

Active. 
Sileut. 
General. 
Special. 

46. Capital or stock 

46. Resources. 

47. Liabilities. 

48. ^e^ capital, 

49. ^ deficit. 

Solvency. 
Insolvency. 

50. ^ dividend. 

51. ^n osKssm^n^ 



1. Per <;en< written as a decimal. 
II. Notation. -^ 2. Per ccn< toritten <u a fraction, 
3. 7^ commercial sign. 



in. Important Facts. - 



' 1. (y wAo^ factors the percentage is a product, 

2. Of what the per cent is a quotient. 

3. Of what the base is a quotient. 

4. Of what factors the amount is a product, 
6. Of what factors the difference is a product, 

6. ffow to determine a partner^s share 

of a dividend or an assessment, 

7. Corresponding terms in multiplication 

and percentage. 



TV, The Fits 

GSNERAL GaSIS. 



1. To find the percentage. 



2. To find the per cent. 

3. To find the base. 

4. To find the amount. 
6. To find the dUference^ 



" a. Percentage and per cent ^vea 

b. Amount and per cent given. 

c. Difference and per cent giv^n. 
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SECOND BOOK IX ARITHMETIC. 



V. Sficial Applications 

OF THE 

Fin Gemebal Gabis. 



n ry ' ' ( <*• On money collected. 

^ r ( 6. On money expended. 

8. Insurance, * j r 

t' ?^' ( «• ^^ valorem. 

^- ^'^ h. Specific 

6. Stocks, ^ ^ 

7. Partnership. 



B. With Time as an Element 



L Terms 



■\i 



Interest. 
Principal. 



8. Amount. 

4. Bate of interest. 



fl. Upon what the per centy in interest, depends. 
2. Corrteponding terms in interest and percentt^ 



IIL Computations.^ 



( 8. 0/what three factors interest is a product. 



1. Cases, 



Interest for years. 
Interest for months. 
Interest for days. 
a. Interest for 1 year. 

2 Rides i ^' ^°*®^®'** ^^^ 2 or more years. 

c. Interest for any other time. 

d. For amount 



SUPPLEMENT. 



§ 1. METHODS OF PROOF. 

1. The fundatnentaZ rvle8 of arithmetic are addition, 
subtraction, multiplication, and division. 

All arithmetical computations are performed by the use of one 
or more of these processes. 

The methods of proof of the fundamental rules, here giv- 
en, are based upon the following truths : 

I. 2^ 8um is not changed by changing the order in which 
the parts are added. 

II. A whole equals the sum of all its parts, 

III. The difference between one of ttoo numbers and their 
sum equals the other number. 

rV. The product is not changed by changing the order of 
the factors. 

V. The product of two factors divided by either factor 
equals the other factor. 

VI. The divisor and quotient are the factors of the divi- 
dend. 

2* To Pbove Addition. 

First Method. — Add the given parts in reverse order. 
The two results must be alike. (Seel.) 

Second Method. — Omit one or more of theparts, and to the 

sum of the remaining parts add the sum of the parts omitted. 

This result and the result first obtained must be alike. (See Hi 
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3. To Pbove Sfbtbaction. 

Flnt Method. — Add the subtrahend and remainder. 
The result must equal the minuend. (See II.) 

Second Method. — Subtract the remainder from the minuend. 

The result must equal the subtrahend. (See III.) 

4» To Pbovb Multiplication. 

First Method. — Multiply the multiplier by the multiplicand. 

The two results must be alike. (See IV.) 

Second Method. — Divide the product by either factor. 
The result must equal the other factor. (See V.) 

S* To Prove Division. 

First Method. — Multiply the divisor and quotient together. 

The result must equal the dividend. (See VI.) 

In integers and decimoUs, add any final remainder to the product. 

Second Method. — Divide the dividend by the quotient. 

The result must equal the divisor. (See V.) 

In integers and dednuUs, subtract any final remainder from the 
dividend, before dividing, 

Pboblems. 
Add and prove 

1. 2,416; 13,892; 937; 66,429; 182,705; and 89,076. 

2. 96.73; 4.067; 238.4; 26.206; 317.0317; and 4,404.0404. 

^' T> 7> Hi Hy tt> *^^ i* 

Subtract ) j^. $2,719.37 from $21,060. 6, 83.83 less 8.0383. 
and prove J 5. 606,992 less 278,069. 7. iU — w- 

Multiply ) 8, 4,971 by 628. 10. 23.4 times |189.18|. 

and prove J 9. 32.07x5.213. 11. ||{.x|^f 

Divide and prove 



12. 4,692 by 69. I U. 24.952-^4.76. 



IS. 5,831 by 84. 



15. |293.75-^46|. 



16. $518.70 by $14.26. 

17. m by «. 
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§ 9. GENERAL PRINCIPLES OF DIVISION. 

€• Any change in either dividend or divisor produces a 
change in the quotient. 

1, With a given divisor^ the greater the dividend the greater the 
quotient; and th£ less the dividend the less the quotient. 

2. With a given dividend, the greater the divisor the less the 
quotient ; and the less the divisor the greater the quotient. 

7. The quotient of 12, divided by 12 is 6. Then 

2 2 3 4 

A. 12 )72X2 12 )72X3 12 )72-^2 12 )72-^3 

12 18 3 2 "®^^' 

Multiplying the dividend multiplies the quotient; and 
Dividing the dividend divides the quotient. 

i £ i i 

B. 12X2)72 12X3)72 12-7-2)72 12-7-3)72 „ 

- — — - ^ — — Hence. 

3 2 12 18 "''"'^' 

Multiplying the divisor divides the quotient ; and 
Dividing the divisor multiplies the quotient. 

i £ 3 4 

C 2X12 )2X72 3X12 )3X72 iofl 2)iof72 iofl2 )iof72 

6 6 6 6 * 

Multiplying dividend and divisor by the same number does not 
change the quotient; and 

Dividing dividend and divisor by the same number does not 
change the quotient. 

8. General Peinciples of Division. 

I. MvUiplying the dividend or dividing the divisor mul- 
tiplies the quotient. 

n. Dividing the dividend or multiplying the divisor di- 
vides the quotient. 

III. Multiplying or dividing both dividend and divisor by 
the same number does not change the quotient. 
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§ S. GENERAL PRINCIPLES OF FRACTIONS. 

9m Any change in either term of a fraction produces a 
change in the value of the fraction. . 

1. With a given denominator, the greater the numerator the 
greater the value of the fraction ; and the less the numerator the 
less the value of the fraction. 

2, With a given numerator, the greater the denominator the 
less the value of the fraction; and the less the denominator the 
greater the value of the fraction, 

10* The value of the fraction ^^ is ^. Then 

2 2 3 4 

, 1SX9 __S IgyS _S 12-^9 _ 1 19-^9 _ 1 tt„„ 

^* ~7F""*tf 7S ^ 6 72 ""W 79 "^ IS '^^^^^ 

Multiplying the numerator multiplies the fraction; and 
Dividing the numerator divides the fraction, 

i 1 1 1 

-**• 7SXf'^lM 79X8" 18 7f-5-5"" 5 7X^8"^ 9 nence. 

Multiplying the denominator divides t?ie ffadtion ; and 
Dividing the denominator multiplies the fraction, 

J[ 2 3 4 

r iSXS __l 12XS _1 lS-i-S _ 1 l»^S _ 1 TT - 

^* 72Xf 6 7SXS^ 6 72^2''' 6 72^8" 6 '*®"^®» 

Multiplying both terms by the same number does not change the 
value of the fraction ; and 

Dividing both terms by the same number does not change the 
value of the fraction, 

11. General Pbinciples op Feactions. 

I. Multiplying the numerator or dividing the denominator 
midtiplies the fraction. 

II. Dividing the numerator or multiplying the denominor 
tor divides the fraction, 

III. Multiplying or dividing both terms by the same num^ 
ber does not change the value of the fraction. 
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§ 4. SHORT METHODS OF COMPUTATION. 

Case L The multiplier a composite number. 

12. Ex. Multiply 83 by 36. 

Explanation.— Since 85 is 5 times 7, 85 
times any number is 5 times 7 times that 
number. I therefore multiply 88 by 7 
and the result by 5, and obtain 2,005, the 
required result. Hence, 

Rule. 

Multiply successively by any set of factors of the number, 

Fboblems. 
1, Multiply 4,285 by the factors of 72. 



Process. 

86 = 6x7 
8Sx 7 = 681 
581x5 = 2,905 



2. 42,196 by 108. 

S. 805,061 by 252. 

4y 6, 878 by 21, and by 99. 



6, 30.54 by 42. 

7, 600.05 by 5.6. 

8, .00964 by .032. 



Case II. The multiplier an aliquot part. 

13. An aliquot part of a number is any exact divisor 
of the number. 

6, 3^» 21, and 2 are aliquot parts of 10. 

1^. The unit of an aliquot part is the number divided 
to obtain the part. 

100 is the unit of the aliquot parts 60, 33^, 25, 16f, 12^, etc. 
IS. Table op Aliquot Parts. 















ift, 


Idoz. 


lib. 




U5ITS. 


1 


10 


100 


1,000 


2,000 lb. 


or 


or 


or 


lA 




h 


5 








12 in. 


12 
6 


16 oz. 




One half 


50 


500 


1,000 lb. 


6 in. 


8oz. 


80sq. rd. 


One third 


1 


3:- 


83i 


333i 


666f " 


4 *• 


4 






One fourth 




^ 


25 


250 


500 " 


3 *' 


3 


4 " 


40 " 


One fifth 




2 


20 


200 


400 ** 








32 " 


One sixth 


U 


16| 


166S 


333i" 


2 •* 


2 






One eighth 


i 


u 


12j 


125 


250 ** 






2 " 


20 " 


One tenth 


A 


1 


10 


100 


200 " 








16 " 


One twelfth 


A 




8J 


m 




1 " 


1 






etc. 
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S. 491X600? 
4. 364xli? 



5. 2.016X2,600? 

6. Y.14X16}? 



C Siisiof 10, 8* K,„^ ,„^ ( i of 10) times 
Since^ 25 isjof 100, 25 f ^^"'^'^yUof lOof that 

(500 is i of 1,000, 500 K^^' " U of 1,000 i number. 

C 8 qt. are \ bu.. ) the r 8 qt. ) ( i of ) the ( 1 bu. 
Since ^ 6 in. are J ft., Vcost^ 6 in. Vis ^| of V cost ^ 1 ft. 

( 400 lb. are i T., ) of (4001b.) (iof) of (IT. 
Hence, 

16m Rule. 

Multiply by the unit of the aliquot part, and divide the 
product by th>e number of aliquot parts in the unit. 

PSOBLEMS. 

What is the product of 

1. Si times 682 ? 

2. 26 times 1,736? 

How much must I pay 

7. For 12^ bu. of chestnuts, at $3.25 a bushel ? (I2j= j of 100) 

8. For 83 J A. of land, at $76 an acre ? (83|=^ of 1,000) 

9. For 198 bar. of apples, at $3.33 J a barrel ? 

10. For 1 grt. gro. of clothes-pins, at Ij cents a dozen ? 

11. For 626 bu. of potatoes, at $.75 per bushel? 

12. For 376 bu. of com, at $1.12^ a bushel? 

Case III. The multiplier 0, 00, or any number ex- 
pressed by O's. 

10—1=9; 100 — 1 =99 ; and so on. Consequently, 10 times any num- 
ber, less the number, is 9 times the number; 100 times any num- 
ber, less the number, is 99 times the number ; and so on. Hence, 

17* Rule. 

Annex as many 0^8 to the multiplicand as there are 9^s in 
the multiplier, and subtract the multiplicand from this result. 



i 1. 7,496 by 99. 
Multiply \ 2. 6,842 by 999. 

( S. 16,971 by 9,999. 



Pboblems. 

i. 80,207 by 99,999. 

5. 227,641 by 999,999. 

6. 26,942,781 by 99,999. 
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Ca8b IV. The dlTisor a composite number. 

18. Ex. Divide 2,905 by 35. „ 

X ROCBSS 

Explanation.— Since 85 is 5 times 7, A 95 — A 7 

of any number is ^ of | of that num- oo—OXf 

ber. I therefore divide 2,905 by 5 and %,905 -^5 = 581 

the result by 7, and obtain 83, the re- 68 1-^7 z=^ 83 
quired result. Hence, 

Rule. 

Divide successively by any set of factors of the numher, 

Pboblems. 
r 1. 40,600 by the factors of 56. 
Divide J ^' ^'^^^ ^^ ^^' ^* ^''^^^•^^ by 168. 



S, 179,412 by 48. 
L 4. 27,030 by 5.4. 



6. 100.625 by 1.25. 

7. 87,444 by 2,520. 



Case V. The divisor an aliquot part. 

i 3^ is ^ of 10, ^ any C ^ 3 times \ as many ( 10. 

Since •< 25 is ^ of 100, > number •< 25 4 times v times as \ 100. 

(500 is i of 1,000, ) contains ( 500 2 times ) it contains ( 1,000. 

C 1 bu. is 4 times 8 qt., \ the r 1 bu. is 4 times \ the C 8 qt. 
Since \ 1 doz. is 3 times 4, > cost -1 1 doz. is 3 times >■ cost -I 4. 
(it. is 5 times 4001b.,) of ( 1 T. is 5 times ) of (4001b. 

19. Rule. 
Divide by the unit of the aliquot party and multiply the 
quotient by the number of aliquot parts in the unit, 

Pboblems. 
What is the quotient of 



1. 4,280H-2i? 

2. 13,450^500? 



S, 66,000-7-333 J? 
^. 119-=-16j? 



6. $478.50-^121? 
6. $35.48-^$.20? 




10. $4.25 I is the L yards of cloth, \ i $1.25 ? 
ii. $13.18f V value of \ pounds of butter, [• at -( $.20? 
12. $9,641 ) how many ( batrda oi \i^^i, S V%\.^&f^\X 
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§ S. CONVERSE REDUCTIONS. 

20* Converse operations are those arithmetical proo« 
esses that are the reverse of each other. 

a« Subtraction is the reverse of addition ; hence, 

Addition and mUracHon are converse opera/tiom. 

h. Division is the reverse of multiplication ; hence, 

MuUiplieation and division are converse operations. 

Case I. A decimal to a fraction. 

21* Any decimal may be written in two forms. 

7 tenths is .7 or ^ ; 59 thousands is .059, or ^fg^ ; 8 ten-thou- 
sandths is .0008, or xv^v 

In the decimal form, the unit is indicated by the position 
of the decimal point. In the fractional form, it is expressed 
by the denominator, which is 1 with as many ciphers an- 
nexed as there are decimal places in the decimal. 

Ex. 1. Express .125 in fractional form. Process. 

Explanation. — I write the number without 125 ■= ^^^ = — 
the decimal point for a numerator, and ' ^^^^ ^^ 

under it I write its denominator, 1,000. 

Ex. 2. Reduce .083^ to the 
fractional form. .0834.z=z ^ — -^^ = — 

'^^ 3— 1000 — sooo li 



Process. 



Rule. 

Write the given number without the decimal point for a 
numerator, and under it vsrite its denominator. 



PSOBLEMS. 



i. .1626=. what fraction ? 
6. .00064 = what fraction? 
6. .06875=what fraction? 



1. Reduce .375 to a fraction. 

2, Reduce .9125 to a fraction. 
S. Reduce .85 to a fraction. 

7. Reduce 18.76 to a mixed fractional number. 

8. .00016 of a mile = what fractional part of a mile ? 

9. .02i of a week is what fractional part of a week? 
10. Reduce $.16 J to the fraction of a dollar. 
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Casb II. A fraction to a decimal. 

22m Annexing decimal ciphers to the numerator of a 
fraction does not change its value. 

Ex. Reduce \^ to the decimal form. Process. 

Explanation.— I first reduce the nu- JfJ __ iioooo __ Qg'^g 
merator 11 to ten-thousandths, by an- ^^ ^^ 

nexing four decimal ciphers. 

I then reduce ^ ^'j^o^ the fraction thus formed, to a decimal, by 
dividing its numerator 11.0000 by its denominator 16. 

The result, .6875, is the required decimal. 

Rule. 

Annex a decimal cipher or ciphers to the numerator^ and 
divide the number thus formed by the denominator. 

When the decimal does not terminate : — 
Write a fraction after the dedmdl figures ; or 
Carry the quotient to any desired number of decimal plaices, and 
annex the eign + to it, to show that the division is incomplete, 
Thus,i = .8i; A = .45A; § = .666+; f = .42867+. 

Problems. 



S, What decimal equals f^ ? 
J/,, Change ^5^00 ^ a decimal. 



1, Reduce j^io & decimal. 

2, Reduce ^f to a decimal. 
6, Reduce 18| and 1-^ to mixed decimal numbers. 

6, ^oi fi day is what decimal of a day ? 

7. Reduce IQ-f^ yards to a mixed decimal number. 

Case m. A denominate decimal to a compound 
number. 

23. Ex. Reduce .75 of a yard to a compound number. 
Explanation. — To reduce .75 of a Process. 

^^- *oof> \ """"^^P^^ ^^ ^' '''''^ .7'^ yd,xS = 2.25ft, 

obtain 2.25 feet. or /* ^to nn - 

To reduce the .25 of a foot to inch- -^o /t.Xl^ = i!f.UU in. 

cs, I multiply by 12, and obtain 8 Heace, .75 yd. = 2ft3 in. 

inches. 
Writing the Integral parts of the results in order, I have 2 ft. 3 in., 

the required compoimd number. 
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In this process, the decimal part only of any result is reduced 
to a lower denomination. In other respects the process is the same 
as the general process of Reduction Descending (Page 194). 

Pboblsms. 
Reduce to compound numbers 



1. .8 da. 

2. .625 yd. 



S. .21875 mi. 
4. 21.875 bu. 



6. .66jgal. 

6. .001 9f sq. yd. 



7. .75 of the year 1882. | ^. f of a gross ton. 

Case IV. A compound number to a denominate 
decimal* 

24. Ex. Reduce 2 ft. 3 in. to tbe decimal of a yard. 

Explanation. — To reduce 3 inches to the Process. 
decimal of a foot, I annex decimal ciphers y ^ i q qq ,*„ 

and divide by 12; and I obtain .25 of a ' ' 



foot, which I write at the right of the 2 ^ | 2.26 ft. 



feet of the given number. .75 yd. 

To reduce the 2.25 feet to the decimal Hence, 2 ft. Sin. = .7S yd. 
of a yard, I divide by 3, and obtain 
.75 of a yard, the required decimal. 

In this process, each quotient forms the decimal part of the 
next higher denomination. In other respects, the process is the 
same as the general process of Reduction Ascending. 

Pboblems. 

Reduce to a denominate decimal of tbe next higber de- 
nomination 



1. 3 pk. 5 qt. 1 pt. of grass seed. 

2. 3 qt. 1 J pt. of wine. 
S. 7 doz. and 6 buttons. 
i. 4 yd. 1 ft. 8 in. 



5. 13 quires 6 sheets. 

6. 203 lb. 8 oz. 

7. 15 h. 50 min. 24 sec 

8. 2 yd. 2 ft. 3 in. 



Case V. A denominate fraction to a compound 
number. 

25. Ex. 7 of a day equals what compound number ? 

£xFLANATiON.--To rcducc f of a day to hours, I multiply by 24, 
and obtain 14f hours. 
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To reduce the | of an hour to minutes, I multiply by 60, and ob- 
tain 24 minutes. 

Writing the hours and min- Frockss. 

utes of these results, in ^ da,x2J^=^^ h.^=: Hf h. 

order, I have 14 hours 24j^x^(? = ^ min. = 2^ min. 
nunutes, the requued com- * / r « # • 

pound number. °®°^' fda.z=14h. ^4 min. 

The processes in Cases V and VI are essentially the same as the 
general process of Reduction Descending. 

Pboblems. 
What compound number is equivalent to 



1. -^ of a gross ? 

2. |- of a square mile ? 
S. \^ of an acre! 



i. 1|| bushels? 

5. \l\\ of a hogshead ? 

6. 4 of a leap-year ? 



Cajse VL a compound number to a denominate 
fraction* 

26* Ex. Reduce 14 h. 24 min. to the fraction of a day. 

Explanation.— To reduce 24 Process. 

minutes to the fraction of an 01 ^- . z?/) 2 k. j. 2 % 
t- T j» 'J X. /lA J T ^4 mm, -T- oU =z ^§ n.=.jt n, 
hour, I divide by 60; and I T y * 

obtMU t of an hour, which I ^4fi.-^fti. = 14f /i.=Jf-/i. 
annex to the 14 hours, mak- ^ A. -f- ^^ = J da. 

ing 14f hours. Hence, Hh.2J^ min. = J da. 

To reduce the 14f hours (= J^ h.) 
to the fraction of a day, I divide by 24, and obtain { of a day, the 
denominate fraction required. 

The minutes in 14 hours 24 minutes may be made the numerator, 
and the minutes in 1 day the denominator of a fraction. Thus, 

14 h. 24. min, =864 min.; 

1 da.=^4h,:= ly440 win.; and 

864 min. = 3^^ da.^^da. 

Pboblems. 
Reduce to denominate fractions the compound numbers 



1. 2 qt. 1 pt. 3 gi. 

2. 24 sq.ft. 18 sq. in. 

S. ISO rd. 2 yd. 1 ft 3 in. 



i. 3 pk. 1 pt. 

6. 24 cu. ft. 1,080 cu. in, 

6. 8 h. 10 min. 21 sec 
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§ 6. PRICE, QUANTITY, AND COST. 

27* In all transactions of purchase and sale, and of labor 
and wages, four elements are considered — viz., pricey the 
unit of pricey quantity , and cost, 

28. JPrice is the sum paid or allowed for a unit, or for a 
fixed number of units of the commodity. 

29. The unit of price is the number of units upon 

which the price is based. 

The unit of price may be 1 dozen, 1 hundred, 1 thousand, 1 ton, or 
1 of any kind or denomination. 

30* Quantity is the number of units or parts of a unit 
of the commodity. 

31. Cost is the sum paid or allowed for the quantity. 

Case I. Price and quantity given, to find cost. 

32. Examples. Find the cost 

1. Of 8^ days' work, at $2.25 per day. 

2. Of 380 tomato plants, at $1.75 per hundred. 

8. Of 15,968 feet of lumber, at $16.50 per thousand. 
4. Of 8,385 pounds of iron castings, at $40 per ton. 

Pbocesses. 
Ex. 1. 8^x$2.25=z$19J^. 

p, ^ j S80 plants-^ 100=:3.80 hundred plants ; and 
^^' ' \ 3,8 X $1.75 =$6.65. 

p, ^ { 15,968 ft.'^lyOOO= 15.968 thousand ft. ; and 
( 15.968 x$16:50=$26S472. 

p, . j 8yS85 lh.^2fi00 =1^.1925 T.; and 



,1925x$40=$167.70. 



Explanations. 
The unit 
of price 



r in Ex. 1 is 1, ^ 



J XI. r is 8J. 
and the . « o 



I 1, I is 8.8. 
^ number ^ ^ ^^^^^ 



hi Ex. 2 is 100, 

in Ex. 8 is 1,000, . „„.. , « ^^.^^. 

in Ex.4 is 2,000, J ^^^^ Lis 4.1«J& 
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I therefore find the cost, in each example, by multiplying the price 
by the quantity, t . e, by the number of units of price. Hence, 

Bulb. 

Heduce the gruarUity to units of pricey and mvUiply the 

price by this resvU, 

Pboblbms. 
Find the cost 

1. Of 429 barrels of flour, @ $7.06^. 

2. Of 91.88 A. of land, @ $112.50. 
S. Of I yd. of satin, @ $1.76. 

^ Of 3,146 fence pickets, @ $2.25 per O. 

5. Of 1,155 lb. of beef, @ $14.50 per C. 

6. Of 15,690 ft. of lumber, @ $18.75 per 11 

7. Of 85,432 bricks, @ $7.50 per M. 

8. Of 2,784 pounds of hay, @ $13 per T. 

9. Of 4,680 lb. of fertilizer, @ $27.60 per T. 

Cajse n. Price and cost giveny to find quantity. 

33* Examples. Find the quantity that can be bought 

1. Of tea for $30.73, at $.56 per pound. 

2. Of beef for $44.27^, at $11.50 per cwt. 

3. Of bricks for $110.25, at $8,75 per thousand. 

4. Of merchant iron for $125.46, at $85 per ton. 

Processes. 

Ex /i-^^^^^ pounds $30.73 mil buy 30,73 pounds ; and 
{30, 73 pounds-^- .56 = 5^1 pounds. 

1 $11.50-^ 100= $. 115, the price of 1 pound ; 
At $1 a pound, $H,27^ will buy 4^.27^ pounds ; and 
44.^7^ pounds -^.115 =385 pounds. 

/ $8.75-^ 1,000=$.00875, the price of 1 brick ; 
Ex. S. lAttla brick, $110.25 will buy 110.25 bricks; and 
( 110.25 bricks-^. 00875 =12,600 bricks. 

( $85 -^2,000 =$.0425, the price of 1 pound; 
Ex. 4.}At$la pound, $125.46 will buy 125.48 pounds; and 
( 125.46 pounds-^. 04^5 =2,952 pounds. 

15 
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SUPPLEMENT. 



Explanations. 

(in Ex. 1 is 1, 

in Ex. 2 IS 100, 

in Ex. 8 is 1,000, 

in Ex. 4 is 1 T., 



and the 

price 

of 1 is 



1.56. 

ykof 111.50, or 1. 11 J. 
TTJW of 1.8.75, or $.00875. 
T^ of $85, or $.0425. 



I therefore find the quantity, i. e. the number of units of price, by 
dividing the cost by the price of 1. Hence, 

Find the price of lyhy dividing the price of a unit hy ths 
unit of price ; and then divide the coat by ths price of 1. 

Pboblems. 

" barrels of flour, at $7.06^ per barrel ? 
is the tons of iron, at $56.25 per ton! 
yards of ribbon, at $f per yard ? 
cost fence pickets, at $2.25 per hundred? 
< pounds of beef, at $11.50 per cwt. ? 
of how bricks, at $7.50 per thousand ? 

feet of lumber, at $18.75 per thousand ? 
many pounds of hay, at $13 per ton ? 

^ pounds of fertilizer, at $27.50 per ton? 



1. $3,029.8li ' 

2. $10,336.50 

4. $68.78i 

5. $44,275 

6. $640.74 

7. $294.18^ 

8. $18,096 

9. $64.35 



Cajse in. Quantity and cost given, to find price. 

34» Examples. Find the price 

1. Of 1 sewing-machine, at $2,372.50 for 65 machines. 

2. Of transporting 1 cwt. of express freight from Chicago 
to New York, at $56.10 for 2,125 lb. 

3. Of 1 thousand bricks, at $148.67^ for 15,650 bricks. 

4. Of a ton of hay, at $19.14 for 2,640 pounda 

Peocessbs. 

Ex. 1. $2,S72.50-T-65 =$36.50. 

T^ & \ 2,125 Ib.^ 100=21.25 cwt.; and 
• • ( $56.10-^21.25= $2.64. 

-p ^ { 15,650 bricks-^ 1,000 =15.650 thousand bricks; and 
( $m.67i-^15.65=$9.50. 
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jj^ j 2fiJiO lh.'^2fi00=l.S20 tans; and 



$19.U^1J2 =$14.50. 

ExPIiAlfATIOKB. 

rm. *!*-, fMi Ex. 1 is 65, 

„?Z^' 1 in Ex. 8 ifl 16.660. 
"'"^•^ lin Ex. 4 to 1.820. 



and the cost 

of the number 

of units 



(is $2,872.50; 
is $56.10 ; 
is $148.67i ; 
is $19. U; 

I therefore find the price, in each example, by dividing the cost bj 
the quantity, ». e, by the number of units of price. Hence, 

Rule. 

Reduce the quantity to units 0/ pricey and divide the price 
hy this remit. 

Pboblbms. 

1. $3,029^ for 429 bar. of flour, ^ f 1 

2. $10,336.50 for 183.76 T. of iron, is 1 

3. $2.81^ for f bar. of kerosene, 1 

4. $68.78^ for 3,057 fence pickets, how 1 
6. $44,275 for 385 lb. of beef, V -i 1 

6. $640.74 for 85,432 bricks, much 1 

7. $294^ for 15,690 ft of lumber, 1 

8. $18,096 for 2,784 lb. of hay, for 1 

9. $64.35 for 4,680 lb. of fertilizer, J [ 1 

C Casb L Price x quantity = cast. 
35* Formulas. •< Cass IL Cost -h price = qvumtity. 

( Case IIL Cost -r- quantity =. price. 

Pboblehs. 

1. 3 lb. 8 oz. of opium costs how much, @ $4.75 per lb. ? 

2. At $4.75 per lb., how much opium costs $16.62^? 

5. If 3^ lb. of opium costs $16f, what is the price? 

4. 755 broom handles cost how much, @ $1.12^ per C? 

6. At $4.50 per bar., how much kerosene costs $2.81|^? 

6. 13,450 bricks cost how much, at $6.50 per M ? 

7. $5.62J buys how much wood, at $7.50 per cd. ? 

8. How much must I pay for 3,575 lb. of coal, at $6.&u 
per T. ? 



barrel? 
ton? 
barrel? 
hundred ? 
cwt. ? 
thousand ! 
thousand f 
ton? 
ton? 
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9. |61.68f for 27^ gross of buttons, is how much per 
gross? 

10. $237.82 for 12,826 barrel staves, is how much per C? 

11. How much must a potter pay for 5,040 pounds of 
clay, at $16.50 per T.? 

12. $260 pays for how much gas, @ $2.50 per M ft. ? 

13. $60.50 for 968 lb. of grapes, is how much per T. ? 

14. Find the cost of 59^ bu. of wheat, @ $.9d| per bu. 

15. $258 buys how much lumber, @ $24 per M ? 

16. How many tons of fertilizer can be bought for 
$111.56J, at $28.33| per ton? 

17. A fruit dealer sold 47 bu. 1 pk. 2 qt. of chestnuts, at 
$3.26 a bushel. How much did he receive for them? 

18. The water in a mill flume If rd. long, 10 ft wide, and 
6 ft. deep weighs 54 T. 28 1^ lb. How much does 1 cu. ft. 
of water weigh ? 

19. I paid $8.10 for 35 lb. of ice three times per week 
from April 16 to Oct. 1. What was the price per C ? 

W. A hardware merchant sold 1,952 poun Is of steel for 
$256.20. What was the price per ton ? 

21. A furniture maker paid $258.75 for ash lumber, at 
$45 per M. How much did he buy ? 

22. Find the cost of 12 pieces of French calico, averaging 
36 yd. each, at $.16f a yard. 

23. A tanner bought a hide that weighed 97^ pounds, at 
9i<5. a pound. How much did he pay for it ? 

24. Five loads of coal with the wagon weighed 3,219 lb., 
3,074 lb., 3,621 lb., 3,342 lb., and 2,990 lb.; and the wagon 
weighed 964 lb. What was the value of the coal, at $5.76 
per ton ? 

25. If one ton of ore yields 1,276.5 pounds of copper, how 
much ore will yield 857.8 pounds of copper? 
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§ 7. COMPOUND NUMBERS. 

I. Money Values. 

36. Money is the legal or recognized standard of the 
measure of value. 

Money consists of coins, made of gold, silyer, or other metal 

37* A coin is a piece of metal on which certain charac- 
ters are stamped, by authority of the General Gtovemment, 
making it legally current as money. 

United States coins are made of gold, silver, nickel, and bronze. 

38* AUoy is a baser metal mixed with a finer. 

a* Pure gold or silver coins would be so soft as to perceptibly 
depreciate by wear. Hence, gold and silver coins are alloyed, 
to increase their hardness. 

b. Gold is alloyed with silver, and silver with copper. 

e« The United States gold and silver coins are .0 by weight pure 
metal, and .1 alloy. The alloy of gold coins consists of 9 parts, 
by weight, of silver and 1 part of copper ; and that of silver 
coins, .1 of pure copper. 

d. The bronze cent has .95 of copper and .05 of tin or zinc ; the 
8-cent and 5-cent pieces, .75 of copper and .25 of nickel. 

39* Taper money is a legal or recognized substitute for 
coin. 

a. Treasury notes are notes or bills issued by the General 
Government. 

b. HanU^notes or hankr^Uls are notes or bills issued by a 
banking company. (See HI) page 316.) 

40. Currency is the coin and paper money in circulation 
in trade and commerce. 

Coin is commonly called specie eu/rrency. Treasury notes 
and bank-notes are commonly called paper currency* 
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41. United States Money* 



Govemmtmt Table 
10 mills are 1 oent 



10 eentt 
10 dimM 
10 dollars 



li 



ii 



<i 



1 dime. 
1 dollar. 
1 eagle. 



Gold corns. — Double eagle, eagle, half eagle, 

8-dollar piece, quarter eagle, dollar. 
8ilf>eT cotTW.— Dollar, half dollar, quarter dol- 
lar, dime. 
Niekd coin, — 5-cent piece. 
Bronae coin. — Cent. 
Moneif value is commonly expressed in doUa/rs and cents, — ectgles 
being esppressed as dollars, dimes as cents, and nUUs as fractions or 
decimals of a cent. 

43. French Money is the 

money of France. 

The denominations are the 
franc (fr.), the decime (dc), the 
centime (ct.), and the millime 
(m.). 



4:2. English Money is the 

money of Great Britain. 

The denominations are the 
pound (£), the shilling (s.), 
the penny (d.), and the farthing 

(far. or qr.). 

4 far. are 1 d. 
12 d. '* 1 8. 
90 s. "1 £. 

A sovereign is an English 
gold coin whose value is £1. 

44* Canada Money is the 

money of the Dominion of 
Canada. 

The denominations are the 

dollar and the cent 

100 eents are 1 dollar. 

SO cents are a shilling, and 5 
shillings a dollar. 



10 m. are 1 ct 
10 et •< 1 do. 
10 do. " 1 fr. 

The value of a franc is $ .193. 

45. German Money is 

the money of the German 
Empire. 

The denominations are the 
pfennig (penny), and the mark. 
100 pfennige are 1 mark. 
The value of a mark (Reicha- 
marken) is 23.85 cents. 



n. Measubes. 

40. Surveyor^ measures are the measures used by sur- 
veyors in measuring the boundaries, and in estimating the 
areas or square contents of lands. 

The denominations are — (7.) For linear measures, the mile, the 
chain (ch.), and the link (1.) ; and {2,) For square measures, the 
tovmshipj the sqtiare mile or section, the acre, the square chain, 
square rod or pole (P.), and the square link. 
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47* A Qwnter's chain is 4 rods or 66 feet long, and con- 
sists of 100 links, eacli 7.92 inches long. This chain is used 
by surveyors in measuring the boundaries of land. 

Linear Measures. 

100 1. are 1 oh. 
80 oh. *< 1 mi 



Square Measures. 
625 Bq. L are 1 P. or aqi. rd. 

16 P. *' Isq.ch. 

10 sq. oh. ** 1 A. 
640 A. « 1 Bq. mi., or lee. 

86 sq. mi. *« 1 Tp. 



a. Since 100 links are 1 chain, 1 link is 
.01 of a cliain, 85 links are .85 of a 
chain; and so on. Hence, links may 
be written either as hundredtlis of a 
chain, — thus, 15.44 ch. ; or chains 
and links as a compound number ; 
thus, 15 ch. 44 1. 

b. Since a chain is 4 rods long, 25 links 
are 1 rod. The denomination rod is 
seldom used in linear chain measure. 



e* Civil engineers on railroads and canals use an engineers^ 
chain f which consists of 100 links each 1 foot long. 



4:8» Government lands are 

commonly divided by parallels (east 
and west lines), and meridians (north 
and south lines), into townships 6 
miles square. 

In the same way each township is 
divided into 36 sections or square 
miles, each section into 4 quarter- 
sections of 160 acres each, and each 
quarter-section into 4 i-quarter-sec- 
tions of 40 acres each. 

a. For easy designation, convenient 
reference, and ready location on 
maps of government surveys, town- 
ships are numbered, in order, from 
a given parallel or base line, north ; 
and ranges of townships from a giv- 
en meridian, east or west. 

b, Tp. 25 N. of B.6W.\& the 25th 
township north of a principal base 
line, and in the 6th range of town- 
ships west of a principal meridian. 



N 



w 



6 


6 


4 


3 


2 


1 


7 


8 


9 


10 


11 


12 


18 


17 


16 


15 


U 


13 


19 


20 


21 


22 


23 


24 


30 


29 


28 


27 


26 


25 


31 


32 


33 


34 


36 


36 



A TownsHiP. 6 miles square. 



N 



W 



N. % Section. 
880 AcBM 



S.W.ii^ 

160 ACKBS 



of 

80 A. 



of 



S.E.^ 
of 



A Sbotion. 1 mllQ aOiPAs^ 
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49. Mariners use the following denominations : 

6 ft are 1 fathom, in measuring depths at sea. 

120fathomi *< 1 cable's length, for short distances. 
L15 mi. ''1 knot, or nauticaZ mile, 
8.45 mL *< 1 leagne, or 3 nautical miles. 

50. In geographical and astranamicai ctUcnloHtn^ 

1 geographie mi. is L15 statute mi. 

8 '* " are 1 leagne. (L) 

60 '' *<or ) <* 1 degree (deg.) of latitude, or 

09.16 statute " f of longitude oq the equator. 

a. The knot is used in measuring the speed of vessels. 

b* The nautical mile (or knot) and league are the same as the 
geographic mile and league. 

C« The length of a degree of latitude is not quite uniform. 69.16 
miles is the average length, and is the one adopted by the U. S. 
Coast Survey. 

d. In measuring the height of horses, 4 inches are 1 hand, the 
measure being taken directly over the shoulder. 

e. In measuring the length j 6 points are 1 line, 
of clock pendulums, ( 12 lines are 1 inoh. 

'• i^iTSot I » '-••^ - "^^ - ^ ^^ 

g. The saored cubit mentioned in the Bible is 21.888 inches. 
h. The old road measures, 40 rd. are 1 furlong (for.), and 8 fur. 
are 1 mi., are now but little used. 

CmcuLAB AND Angulab Measubes. 

51. A tnath^maMcal circle is the area bounded by a 
circumference. (See 354.) 

52. A geographical circle is the circumference of a 
mathematical circle. 

53. An angle of 1 degree is 1 of the 360 equal angles 
that exactly fill the space about a common point in a plane. 

S4:. A geographical degree is 1 of the 360 equal parts 
of a geographical circle. 

Anorles are at a centre, and degrees are parts of a curcumferenoe. 
Hence, angles are not degrees. 
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55* The measure of an angle at the centre of a oiicle 
is that part of the circumference included between the sides 
of the angle. 

Since circles may be great or small, the degrees in their circum- 
ferences will be correspondingly great or smalL An angls of 
1 degree is constant; while the measure of the angle — i.e., 1 de- 
gree in a circumference — ^varies with every change in the cir- 
cumference of a circle. 

S6* Circular and angular measures are used 
i. By eurveyarSf in determining the directions or bearings 
of land boundaries and other lines. 

2. By navigators, in determining the position and course of 
vessels at sea. 

S. By geographers and astronovnerSf in determining lati- 
tude and longitude; in determining the position and motion of 
the heavenly bodies ; and in computing difference in time. 

The denominations of circular and angular measures are 
(i.) For surveyors and astronomers, — the drcumferen/ce, the quadr 
rarU (quad.), the degree (°), the minute {'\ and the second {")\ 
and 
(f.) For astronomers,— the eirde, the mgn (8.), the degree^ the min- 
ute, and the seeond. 



Surveyon and Nairigators* 
Measures. 

60" are 1'. 

eO' " 1° 

90O a 1 quad. 

4 qnad. *' 1 eixmiiiiferenee. 



Astronomers* Meaaar«|. 

CO" are 1'. 

60' " l®. 

80° " la. 

12 S. « 1 Ozoto. 



HL Weights. 

S7* Avoirdupois weights. Denominations in common 
use: 

oSlw«i. ^ "f*i!l!°'"?fM at the New York State Salt Works. 
8S0 lb. (5 bn.) *< 1 bar. <* S 

100 lb. « 1 oental of grain. 

100 lb. '* 1 oaik pf nails or n^ns. 

*U ^ 



)8 BtTPPLEMENT. 

SSt Tablb of Avoiedupoib Pocstw in a Bitbhbl, 
Aajixed by aaltOea in the State* named. 



Indian con 
ObM 

PoUtooa. . 



«l.10.')2 



5B ;i6 

4S' 45 
IMlfiOBO' (HI 



I H I 



|4S48''is'46|'lT4645 4» 



'60, 



mmi<a 



43!i3|5050'43J ^134643 

'64 60 CO eO I 60 

52'M'5B,.58'56'56 5656|5e, 

3.'>'30'a0^33'32'34-3a'38 35 : 

'GoViO |6o| loo 60 1 

|56 50,56,56 56'50 56 . 



«fimmm\mmmGoe( 



50* Troy weights are the weights used in veighing 
the preoions metals and jewels, and la Bcientific experi- 
ments. 

The denonHDatioDa are tbe pmmd, the | 24 gr, kre I pwt. 
ounce, Ute pennyweight (pirt.}, and tbe BO pwt " 1 os. 



60, Apotheearietf weights and measwre* are weights 
and measures used by physicians in prescribing, and apoth- 
ecaries in mixing, medicines. 

The denominations are the pound, the <ninee (ox. or S ), tbe dram 
(dr. or J ), the acntple (m. (w 3), and the grain. 



Apothecaries' ^rafghta. 
M ^. ars 1 w. or 3 
8 9 " I dr. or 3 
8 S " 1 01. or ; 
12 i "1 lb. 



Apothecaries' ITliild Measores. 
80 minimi (or drop*) sn I flnld drsebm. 

8 Said drMbm* " 1 fluid ohhm. 

18 Said oBiuw " 1 pint 

8 innti *' 1 gallon. 



61. The Qtyvemment gtandarit units of the money, 
measures, and weights now in use, and from which the 
other denominations in tbe respective tables are deter- 
lined, are given on the following p^e. 
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United States Money, 
Lines, Sorfaoes, and Solids, 
Liquid MeasnTe, 
Dry Measure, 
Troy Weight, 
Avoirdupois Weight, 



UNITS. 

Dollar, 

Yard, 

Gallon, 

Bushel, 

Found, 

Pound, 



TALUn. 

.900 sUver, .100 alloy. 
3 feet, or 86 inches. 
281 euMe inches. 
8,100.42 eubio inches. 
5,760 grains. 
7,000 Troy grains. 



For ordinary purposes, 2150.4 cubic inches are called a bushel. 

IV. COMPABATIVB VaLUES. 



I. Of measures 
. of capacity 



DKNO]iniATIOII& 

1 gaL, 



\ 1 qt., 
• (ipt, 



LIQUID MBASUBB. 

281 cu. in., 
57.75 " " 
88.875 " " 



DBT MBA8UBB. 

868.8 cu. in. (.5 pk.) 
67.2 »* " 
88.6 " " 



XL Of wi 



eights. Vl 



TBOT WBIOHT. 

5,760 gr., 
480 



i( 



▲TOIBDUPOIB WBIOBT. 

7,000 gr. 
487.5 " 



231 

7 



268.8 
6 



DBNOMIlTATIOBa. 

1 Ih., 

OS., 

a* Multiplying the number of cubic inches 
in a liquid gallon by 7, and the number 
in a dry gallon by 6, we find that 7 liquid 
gallons contain 4.2 cubic inches more 1>617 1,612.8 
than 6 dry gallons. Hence, in ordinary computations, it is mf- 
fidenUy accurate to estimate 7 liquid gal. = 6 dry gal. 

b. Multiplying the number of grains in a pound Troy by 175, 
and the number in a pound avoirdupois by 144, we have 
5,760 X 175 = 7,000 x 144. Hence, 
175 pounds Troy = 144 pounds avoirdupois. 



§ 8. LONGITUDE AND TIME. 

B3* The earth revolves east on its axis once in 24 hours, 
and the sun appears to pass west round the earth in the 
same time. That is, the sun appears to pass west over 15° 
in 1 hour, over 15' in 1 minute, and over 15" in 1 second. 
Hence, 

The relative position to the sun, of any place on the earth, deter" 

ft'ines the time at that place. 

A difference of 15° in longitude makes a difference of 1 h. in time. 
15' " " "1 twin •• 



it 



i( 



16" 












1 sec. 



«< 
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64. Longitude is reckoned east or west from a given 
meridian. The meridian selected for this purpose is called 
the prime meridian. The meridian generally used is 
that which passes through the Astronomical Observatory, 
Greenwich, England. Some nations also reckon longitude 
from the capital of their own country. 

65. Xtongitudey from Cfreenwichy of H important cities. 



Cities. 


Longitudes. 


Cities. 


Longitudes. 


Washington, 


rr 0' 15" w. 


BerUn, 


18° 23' 46" E. 


Philadelphia, 


W 10' w. 


Canton, 


118° 14' E. 


Hew York, 


74° 8' W. 


Cincinnati, 


84° 89' 21" W. 


Boston, 


71° 8'80"W. 


Chicago, 


87° 87' 46" W. 


London, 


6' 8S" W. 


New Orleans, 


90° 2' 80" W. 


Paris, 


2P ao' E. 


St. Louis, 


90° 15' 16" W. 


Borne (Italy), 


12° 27' E. 


San Francisco, , 


122° 26' 46" W. 



Process. 

5 h, 7 min, 46 sec. 
15 



Case I. Difference in time given, to iind difference 
in longitude. 

66. Ex. The difference in time between Washington and 
London is 5 h. 7 min. 46 sec. What is the difference in 
longitude ? 

Explanation. — Every second of difference 
in time makes 15'' of difference in longi- 
tude ; every minute of difference in time, 

15' of difference in longitude ; and every 

hour of difference in time, 15° of differ- 7^0 qq' SO" 
ence in longitude. Since eii&er factor 
may be used as the multiplier, I multiply 5 h. 7 min. 46 sec. by 
15, and obtain 76° 56' 30", the required difference in longitude. 

Rule. 

Multiply the difference in time by 16, 

The product will be the difference in longitude. 

a. Mid-day, or any other given time, occurs 80(mer at any place 
east, and later at any place west of a given point. Hence, 

b. Time-pieces are faster at any place east, and slower at any 
place west, of a given point, than they are at that point. 
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Pboblems. 

Find the difference in longitude between two places, the 
difference in time being 



1. 32 min. 

2, 54 sec. 



3. 5 min. 20 sec. 
^.28 min. 45 sec. 

Find the longitude of a place whose time, compared with 



5. 1 L 8 min. 30 sec. 

6. 8 h. 12 min. 27 sec 



Greenwich time, is 

7. 13 min. 20 sec. slow. 

8. 1 h. 10 min. fast 

9. 6 h. 40 min. 12 sec. slow. 



Washington time, is 

10. 2 h. fast. 

11. 24 min. 52 sec. slow. 

12. 9 h. 9 min. 9 sec. fast 



Case XL I>ifrerence in longritude given, to find dif- 
ference in time. 

67. Ex. The difference in longitude between Washing- 
ton and London is 76° 56' 30". What is the difference in 
time? 

Explanation.— Every 15** of differ- Process. 

ence in longitude makes 1 h. of y/-x ,y/?o r/?/ onn 
difference in time; every 15' of I o )jo__oo__£U_^ 

difference in longitude, 1 min. of 6 h.7 min. 4 sec, 

difference in time ; and every 15" 

of difference in longitude, 1 sec. of difference in time. I there- 
fore divide 76'' 56' 30" by 15, and obtain 5 h. 7 min. 46 sec., the 
required difference in longitude. 

Rule. 
Divide the difference in longitude by 16, 
The quotient will be the difference in time. 

Problems. 
Find the difference in time between 



1. Washington and Paris. 

2. Philadelphia and Rome. 

3. London and New Orleans. 



Jh St. Louis and Canton. 

5. Cincinnati and Berlin. 

6. Greenwich and Washington- 



7-10. Noon at ) ( New York, ) find the (Boston. 

11-lJf. 1 h. 30 min. a.m. at) (Chicago, ) time at (San Ftanciscft, 
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§ 9. METRIC SYSTEM OF MEASURES AND WEIGHTS. 
68* A meter is a measure of length. 

69. The metric system employs the meter as the uni- 
form standard unit of all measures, — whether of length, 
area, volume, weight, or money value. 

70. A m^ric number is a number by which units of suc- 
cessive denominations of measure, weight, or money value, 
are expressed in the decimal scale, or scale of 10. 

Standard Units. 

7J. The m^ter, the liter, and the gram, are the three 
standard units of the metric system. 

a. The meter is the unit of measures of length. 
It is 39.87+ inches long (or about 39| Inches). 

b« The liter is the unit of measures of volume. 
It is a cube whose edge is one tenth of a meter, or 3.937 inches. 

c. The gram, is the unit of weight. 
It is the weight of a cube whose edge is one hundredth of a meter, 
or .3937 of an inch. 

72m Surfaces and volumes are simply the squares and 
cubes of the measures of length. 

The ar is another name for the sq'iiare decameter^ or 100 square 
meters of land ; the ster is another name for the cubic meter of 
fire-wood ; and the tonneau is another name for the weight of a 
cubic meter of water. Hence, 

73. JGJvery possible dim^ension (length, area, volume), can 
he meamired with the meter; every possible capacity with 
the liter; and every possible weight with the gram,. 

Multiples and Divisors of the Standard Units. 

74:. The names of the multiples of the standard units 
are formed, by placing before the names of the standard 
units the Greek prefixes de^a, hekto, kilo* 
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The names of the divisorB of the standard units are formed 
by placing before the names of the standard units the Latin 
prefixes deci, centi, miUU 

a. Deka signifies 10; hekto, 100; and kilo, 1,000. 

b« Deci signifies .1 ; centi, .01 ; and milli, .001. 

7S* Spelling, Pboni7ncla.tion, and Abbbsyl^txons op 

THE Metric Units. 
Multiple PrefizoB. 



Spell- 
ing. 

Deka 

Hekto 

KUo 

■ 

la 



Pronun- 
ciation. 

deka 

hSkto 

kil5 

mMa 



Abbre- 
viation. 

D. 

H. 

K. 
M. 



Pronun> 
elation. 



Abbre- 
viation. 



Standard Units. 

SpeU- 
ing. 

meter meeter 
leeter 
gr£m 
ar 



Uter 

gram 

ar 

Bter 

tonneau 



1. 

& 

a. 

St. 



Divisor Prefixes. 

Spell- Pronun- Abbr»- 
Ing. oiation. viation. 

ded dM d. 

eenti lintS o. 

nulli mTiT m. 



In writing metric numbers, 
the names of the places used 
correspond in meaning to the 
English names of the same 
places used in writing mixed 
decimal numbers. Thus, 
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76. All the multi- 
ples and divisors of 
metric numbers are in 
the scale of 10; they 
may be written as here 
shown. 

These numbers may be 
read, giving name to 
each unit; thus, 7 Km. 
6 Hm. 5 Dm. 4 m. 3 dm. 
3 cm. 1 nmi. ; etc. 

In the same manner read 

1. The numbers above, expressing volume. 
^. The numbers above, expressing weight. 
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Any one of these numbers may be expressed in units of any one 
of its denominations, and read as ones and decimals of that de- 
nomination. For example, 

The numbers expressing extension may be read in the denom- 
ination of the standard unit (the meter), thus: 7,654 and 321 
thousandths meters. 

Again, — this nimiber may be * 
expressed, either as millime- 
ters, centimeters, decimeters, 
meters, dekameters, hekto- 
meters, or kilometers, and 
read accordingly. 

77* In measuring and weighing, 

Measure all dimensions in meters, aU capacities in liters^ 
and all weights in grams, using decimals only. 

78* In comjmiatione, use 

1. Ar and hectar for area of land ; 

2. Square meter^ square kilometer, square decimeter, and sq^rnre 
centimeter for other areas ; 

3. Ster for solidity of wood ; 

^ CuMc meter, cubic decimeter, and cubic centimeter, for other 
volumes ; 

6. Tonneau for the weight of articles now estimated by the ton. 

79m Metric Unit Equivalents. 
A meter is ^ of a yard, or a little more than 39.37 inches. 
A liter is about .9 of a dry quart, or 1-j^ liquid quarts. 
A gram is about -^ of an avoirdupois ounce. 
A kilogram or kilo is about 2.2 pounds. 
An ar is 3.95 square rods. 
A ster is 35.32 cubic feet 
A tonneau is 2,204.6 pounds. 

80* The successive units of any number expressing metric 
measure or weight are in the scale of 10. Multiples of any 
metric unit are expressed as integers, and divisors as deci- 
mals ; and the metric number is written and read as other 
integers and decimals. Hence, metric tables are %mnecessary. 
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81. Rule fob Metbic Notation. 
Write the metric number the same as any other number in 
the decim^al scaley with the addition of the symbol indicating 
the unit in which U is to be read, 

82. Rule for Metric Numeration. 

Read the number as a number in the decimal scale, giving 
to it the denomination indicated by its symbol. Or, 

JRead the units of each place separately, beginning at the 
left, and calling thousands kilo, hundreds hekto, tens deka, 
tenths deci, hundredths centi, and thousandths milli. 

^ , Exercises. 

Read 

1. 8^°- Q"""- 5^- 4"- 3^- 6*"- 2"^ 4. 9648"' .263 

O eKI. oHl. oDl. el. o^* 4el. omL 
3, 7^' Q^' 1^* 9** 4'*'' 7*** 3"'* 

7. 964^'"-8"^ 10. 139^^4628 

8. 1394K628 11. 139^^* 1^628 

9. 13™\94628 12. 6,278M49 
Write 

16. 8 kilometers 7 hektometers 3 dekameters 6 meters. 

17. 5 meters 9 centimeters 4 dekameters 2 millimeters. 

18. Twenty-eight thousand four hundred sixteen and five 
ten-thousandths centimeters. 

19. Six liters six deciliters six centiliters six milliliters. 

20. Three kiloliters four liters five and seven tenths de- 
ciliters. 

21. Forty-one and five thousand one hundred sixty-five 
ten-thousandths kiloliters. 

22. Thirty-seven and twenty-nine hundredths hektograms. 

23. 3,869 and 218 thousandths kilograms. 

24. Nine kilograms twenty-two grams three and forty- 
six hundredths decigrams. 

83m Metric numbers are added, subtracted, multiplied, and 
divided in the same manner as other decimal numbers. 
HenoBy special rules for these processes are wn/necessar%^ 



6. 96*»-.4826a 
6. 954^.8263 
13. 62»»-.78149 
U. 627^»-.8149 
15. 627^-8M49 
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§ 10. INTEREST. 

L Legal Intebest. 
84m Legal rate of interest is the rate allowed by law. 

85* Usury is any rate of interest greater than the legal 



rate. 



In most States, a party receiving usury is liable to a penalty. 
86* Legal Rates of Interest. 



Statea 


Rates %. 


Statea 


Rates %. 


states. 


Rates ^ 


Alabama 


8 


Kentucky 


6 


N.C. 


6to8 


Arizona 


10 to any 


Louisiana 


5to8 


Ohio 


6 to 8 


Arkansas 


6 to 10 


Maine 


6 to any 


Oregon 


8 to 10 


California 


7 to any 


Maryland 


6 


Penn. 


6 


Colorado 


10 to any 


Mass. 


6 to any 


R. I. 


6 to any 


Conn. 


6 to any 


Michigan 


7 to 10 


S. C. 


7 


Dakota 


7 to 13 


Minnesota 


7 to 10 


Tennessee 


6 


Delaware 


6 


Mississippi 


6 to 10 


Texas 


8 to 12 


D. C. 


etoio 


Missouri 


6 to 10 


Utah 


10 to any 


Florida 


8 to any 


Montana 


10 to any 


Vermont 


6 


Georgia 


7 to 8 


Nebraska 


7 to 10 


Virginia 


6 


Idaho 


10 to 18 


Nevada 


10 to any 


Waflh.T. 


10 to any 


Tllinois 


6to8 


N. H. 


6 


W. Va. 


6 


Indiana 


6 to 8 


N.J. 


6 


Wisconsin 


7 to 10 


Iowa 


6 to 10 


New Mex. 


6 to any 


Wyoming 


12 to any 


Kansas 


7tol2 


New York 


6 







a* If no rate of interest is specified in written obligations involv- 
ing interest, the legal rate is always imderstood. 

b« The legal rate in any State in which two rates are given in this 
table, is the less of the two rates, unless a higher rate is specified. 
Any rate not exceeding the higher rate given is legal, if stipu- 

. lated m writing. 

II. Six Per Cent Method. 

87* At 12^ per annum, the rate per month is 1^ ; 
At ejf per annum (^ of 12ji^), the rate per month is \^, 



INTBRBST. 



307 



Rule. 

I. To find the per cent : — Divide the time escpressed in 
months by 2, 

n. To find the interest : — Multiply the prindpal by the 
per cent. 

Or, since at 12)^ per annum the rate per month is 1^, — 
Divide the principal by 2^ and multiply the quotient by .01 of 
the time expressed in m,onths. 

Pboblems. 
At 6^ per annum, what is the per cent 



i, 2. For 6 mo. ? For 9 mo. ? 
S. For 8 mo. 12 da.? 
4. For 6 mo. 18 da.? 



5. For 1 yr. 6 mo. ? 

6. For 3 yr. 1 mo. 15 da? 

7. For 2 yr. 29 da. ? 



At 6^ per annum, what is the interest 



8^11. Of $250 
12-15. Of $1,913.50 
16-19. Of $629.37 
20-23. Of $12,078 



for 



f 4 mo. 9 da. ? 
J 6 yr. 7i rao. ? 
4 yr. 20 da. ? 
,2 yr. 11 rao. 11 da.? 

Short Method for Days or for Months and Days. 

(for 12 mo. (1 yr.) is .06 

" 60 da. (i yr. or 2 mo.) " .01 
" 6 " (^ of 60 da.) " .001 
" 1 " (i of 6 da.) " .OOO^or,^, 
i. e,t the per cent is ^i^ of the number of days. Hence, 

S8» Bulb. 

Divide the number of days by GfiOO^ and multiply the 
principal by this result. 

Or, Multiply the principal by a fraction whose numerator is 
the number of days^ and whose denominator is OfiOO. 

Problems. 



At 6^, what is the interest of 

1. $763 for 20 da. ? 

2. $18,720 for 75 da.? 
S. $2,869.25 for 33 da.? 
4. $158.Sli for 12 da.1 



At 6^, what is the interest of 

5. $10,000 for 3 da.? 

6. $500 for 18 da.? 

7. $21,315 for 93 da.? 
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Find tho interest of 
9, $240 for 2 OQio. 11 da. 

10. $476 for 6 mo. 15 da. 

11. $858.25 for 3 mo. d da. 

12. $2,681.39 for 8 mo. 10 da 



Find the interest of 

IS. $350.75 for 90 da 

H. $12,097 for 3 mo. 9 da 

15. $972 for 8 mo. 12 da 

16. $2,345.50 for 4 mo. 21 da. 



IIL The Six Oenebal Cases of Intebest. 

89* The per cent may be regarded as the product of 
the numbers expressing rate of interest and time (see 
393, b.) ; i. e., 

Per cent = rate of interest x time, in years. 

90* The terms used in interest correspond to the terms used 
in percentage, as shown below. 



TenuB used in interest 




TemuB used in percentaga 


Principal 


is 


base; 


Bate of interest 


• 

ts 


percent; 


Interest 


• 


percentage; 


Amount (prin^pal+interest) 


is 


amount {base+pereentage) ; 


Differeruie (principal— interest) 


is 


difference (base— percentage) 



Considering the terms used in interest as interchangeable with 
those used in percentage — as given above, — 

The six general cases of interest are readily deduced from the 
five general cases of percentage. 

Case I. Principal, rate of interest, and time given, 
to find interest. 

91* In percentage, base xper cent =zthe percentage. Hence« 

Formula. — Interest=.principal xper cent. 
This case has been fully considered on pages 257-264 

Case II. Interest, rate of interest, and time given, 
to find principal* 

92. In percentage, tJie percentage-^per centzzibase, Hence^ 
Formula. — Principal^zinterest-i-per cent. 

Ex. $136.95 is the interest on what sum of money for 2 
'^. 9 mo., at 6^ ? 
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Explanation.— |186.»5, Process. 

the interest is the per- ^ g ^^^^gg mo.^J65,percent; 

centage; and .166, the ^^^^^^ -^- ^^on -. i 

per cent on $1 for 2 yr. tio6.95-^.16d=: $830, principal. 

9 nio., is the per cent. I 

therefore divide $136.95, the interest or percentage, by .165, the 

.per cent, and obtain |8d0, the base, which is the required principal 

Pboblbms. 
Find the principal, the interest of which 

1. Is $50.76, at 6^, for 2 yr. 6 mo. 

2. Is $1,748.60, at 8^, for 2 yr. 9 mo. 6 da. 
S. At 6^, for 6 mo. 10 da., is $300. 

J^ At seven per cent for 866 days, is five cents a day. 

5. For 2 yr. 4 mo. 12 da., at 6ji^, is $313. 

6. At 4^, for 3 yr. 6 mo., is $6.11. 

Case III. Principal, rate of interest, and time 
given, to find amount. 

93. In percentage, base x {1+per cent) =amount. Hence, 

Formula. — Amount = principal x {1 -h per cent). 
This case has been presented on pages 242, 248. 

Case IV. Amount, rate of interest, and time given* 
to find principal. 

94. In percentage, amount'-^ {1+per cent) = base. Hence, 

Formula.— Pnwctpa/= a wo«w^-r- {l-^-per cent). 

Ex. What sum of money, at interest 2 yr. 9 mo., at 6^, 

will amount to $966.96 ? 

Explanation. — Process. 

$966 96, the ^ g ^^o.^SS mo. = .165,per cent; 
amount of the ; ^^- ^ ^^- yf 

required princi- 1 + J65 = 1.166, amt. of 1 ; 

pal for 2 yr. 9 $966. 9S -r- 1.165 = $830,principaL 
mo., at 6^ per an- 
num, is the amount ; and 1.166, the amount of 1 + the per cent 
on 1 for 2 yr. 9 mo., is the amount of 1 for the given time at the 
given rate. I therefore divide $966.96, the given amount, by 
1.166 or by 1 plus the per cent, and obtain $880, the base, which 
is the required principal. 
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Pboblemb. 
What principal will amount 

1. To $500.56 in 6 mo., at 1^^ 

2. To $356 in 1 yr. 4 mo., at 6j|f ? 

5. To $720.60 in 2 yr., at 8^ ? 
^ To $135 in 10 yr.,at 10^? 

6. To $1,660.10 in 1 yr. 26 da., at 4^^? 

6. To $461.12 in 1 yr. 11 mo. 18 da., at 6j^? 

Cass V. Principal, interest, and time given, to find 
rate of interest. 

95 • In percentage, 

Tlie percentage-^ {base xper cent at 1^) z=per cent. Hence, 

Formula. — Bate ofinterest=intere8t-7'{j>rincipalxper cent at 1^). 

Ex. At what rate of interest will $400 gain $60, in 2 yr. 
J mo.? 

Explanation.— Process. 

$400, the prin- ^ ^_- ^. 

cipal, multi- ^ y^- ^ wio.=^^ yr.=:.025, per cent at 1^ ; 

plied by .036, $400x.025=$10; 

the per cent on Rn^—(i——fi—R<l 

$lfor3yr.6 6Wx,<^-,„^-b$J. 

mo. at 1^, is 

$10. Since $10 Is the interest at 1^ for the given time, $1 is 
the interest at ^ of 1^, and $60 must be the interest at 60 timet 
^ of \^y or f^^, or 6J^, which is the reqtdred rate of interest. 

Pboblems. 

Find the rate at which the interest 

1. Of $36.60 for 4 yr. 6 mo. 26 da. is $7,373. 

2. Of $278 for 3 yr. 5 mo. 12 da. is $47.95^. 
S. Of $311.60 for 1 yr. 4 mo. is $24.92. 

4. Of $67.92 for 3 yr. 7 mo. 9 da. is $12.64. 

5. Of $273.61 for 2 yr. 20 da. is $50.60. 

6. Of $1,960 for 6 yr. 4 mo. is $364. 
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Case VI. Principal, interest, and rate of interest 
given, to find time. 

96 • Per cent =zrate of interest X time; and 
Intereatzz: principal x rate of interest x time. Hence, 

Formula. — Time=intere8t-T- {principal x rate of interest). 

Ex. In what time will $400 gain $60, at 6^? 

ExPLAKATiON.— $400, the prin- Process. 

dpal, multiplied by. .06, the ^ , ^^^ Of^ — tS/.- 

rate of interest, is $34, the ^^ *^^^ ^ '^^ - *^^' 
interest on the principal for gi yr. = 2^ yr. = 2 yr.6 mo. 
1 year. If $1 were the inter- 
est for 1 year, $60 would be the interest for 60 years. But 
since $24 is the interest for 1 year, $60 is the interest for ^ of 
60 years, which is fj years, or 2J years, or 2 yr. 6 mo., the re- 
quired time. 

Pboblbhs. 

1. Will $125 gain $13.29 interest, at 6^? 

2. Will $150 gain $18.75, at 5^? 

5. At 4|^, will $100 gain $100? 
^ Will any sum double itself, at 1^ a month? 

6. At 10^ will $15,000 lose $750? 
L 6. Will $340.26 gain $20.84, at Vjif ? 

Pboblems in the Six General Cases of Interest. 

1. The interest on a note at 9jif, for 1 yr. 8 mo., is $42. 
For what sum was the note given ? 

2: May 5, 1 borrow $1,725 in Detroit, Mich., and pay it 
Nov. 16, with interest. How much do I pay ? 

3. A note for $600.60 and interest is dated, Cleveland, O., 
July 26, 1881. What amount is due Jan. 26, 1884? 

Jf. What is the semi-annual interest of a mortgage for 
$4,376, on a house in Baltimore, Md.? 

6. Sept. 3, 1884, a Kansas farmer pays $1,477.59, the 
amount of a mortgage on his farm, dated April 7, 1882. 
For what sum was the mortgage given? 



In what time 
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6, What sum must be put at interest, at 6^, that a boy 
15 yr. 4 mo. old may receive $2,010. when 21 years old? 

7. In 4 years I am to receive $800. What sum should I 
receive now to cancel the claim, money being worth 5^ ? 

8, A man in Pittsburgh, Pa., paid $134.40 for the in- 
terest on a mortgage of $420. How long had the mortgage 
run? 

9. A young lady had $1,600 at interest, at 6^, until it 
amounted to $2,000. What was the time ? 

10. I paid $4.60 interest on a loan of $276, for 2 mo. 15 
da. What rate of interest did I pay ? 

11. A lady whose expenses are $1 a day, has $9,125 in 
money. At what rate must she loan it, that the interest 
will pay her expenses ? 

12. A South Carolina planter paid $22.40 interest on a 
loan for 9 mo. 18 da. What was the loan ? 

13. I received $98.28 interest for 1 yr. 8 mo. 24 da. on a 
loan, at 1^. What was the sum loaned ? 

Ij^ Oct. 31, 1882, a San Francisco lawyer collected a debt 
of $840, which had been due since May 29, 1880. What 
was the amount collected ? 

15. Philadelphia, Jan. 28, 1882, I paid $1,698.50, the 
amount of a note dated Sept. 18, 1878. For what sum was 
the note given ? 

16. April 4 of this year a Denver, Col., merchant paid a 
note dated June 27 of last year, for $3,650 and interest. 
What amount did he pay ? 

17. A Missouri lumberman paid $103.68 interest, at the 
highest legal rate, for a loan of $684. What was the time ? 

18. I bought a pair of horses for $450, and sold them at 
20^ advance, receiving in payment a note due in 1 yr. 3 mo. 
15 da., at 6^ interest. Eight months afterward I sold the 
note for $560. What rate of interest did I receive on the 
note ? If the note was paid at maturity, what rate of inter- 
est did the buyer of the note receive on his investment ? 
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IV. Exact Interest. 

97 • A year is either 365 or 366 days. A calendar month 
consists of 28, 29, 30, or 31 days; hence, a calendar month 
is never exactly ^ of a year. But a day is either y}^ or 
^ of a year ; and the exact interest for any number of 
days is always such a part of the interest for a year as the 
number of days is part of the year. Hence, 

98. BuLE. 

I. Compute the interest for one year by the general method. 

II. Multiply the interest for one year by the time expressed 
in years and S65ths or 366ths of a year. 

99. ¥oRMXJLA.-i;xact interests \ Sh^'^l^'f '^ ^''' """^ 

{ SeSths <yr 366 ths of a year. 

Pboblems. 
Find the exact interest 
Of from to at the rate in 

1. $84.25 March 1,1885 Jan. 15, 1886, Illinois. 

2. $400 June 15 Aug. 24, 1885, Indiana. 

3. $3,225 Feb. 3, 1881 Sept. 2, 1882, California. 

4. $1,852.60 Oct. 10, 1885 Jan. 1, 1888, Louisiana. 

5. $7,325 Jan. 2, 1885 Nov. 30, 1887, Virginia. 
^.$32,782.52 July 20, 1882 Pec. 24, 1886, Massachusetts. 
7. $22,064.60 Jan. 8 May 15, 1884, Michigan. 
^.$8,673 April 10 May 1,1883, Pennsylvania. 
9. $15,000 for 1 day of the year 1884, New York. 

10. $2,000 for 152 days of the year 1885, at 5^. 

11. $6,500 from May 1, 1885 to Aug. 10 of the present year. 

12. $9,355.25 from April 4 to July 7, 1884, at the rate in 
Colorado. 

13. $867.40 for 63 days of a common year, at 4^^. 

14- $91.65 for 93 days of a leap-year, at the rate in Texas. 
IS. $100,000 for three days of the year 1888^ at 15i^. 

o 
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§ 11. BUSINESS PAPER. 

100. BuHneM paper consists of written or printed doc- 
uments, used as representatives of money value. 

The principal classes of business paper are notes, dtee-bills, 
orderSy drafts, and receipts, (For forms, see pages 360-362.) 

101m An indaraemetU of any business paper is a writing 
upon it, that 

1. Assigns or transfers ownership; or 

2. Gives security for the fulfilment of the obligation ; or 

3. Acknowledges a partial payment. 

An indorsement is usually written on the back of the paper. 

102. Negotiable paper is any business paper that may 
be transferred, with or without indorsement. 

103. A pronnissory note is a paper that acknowledges 
a debt, and promises payment at a specified time, uncondi- 
tionally. 

1. The maker of a note is the person who signs it. 

2. Tbe payee is the person to whom the note is payable. 

3. The indorser is the party who writes his name upon the 
back of the note, as security for its payment. 

4. Days of grace are three days allowed after the time 
named in the note has expired, before the note is legally dae. 

5. Maturity is the last day of grace. 

a* When the third day of grace falls on Sunday or on a legal holi- 
day, the note matures on the second day of grace. 

b« The banks of Delaware, Maryland, Missouri, Pennsylvania, and 
Washington City charge interest for the day on which a note is 
discounted, and the day on which it matures, — making the in- 
terest period practically one day longer than in other States. 

c. In nearly all the States days of grace are allowed on all ne- 
gotiable paper due at a future time. 

6. Tbe face of a note is the sum to be paid at its maturity. 

The face of a note on interest is the amoimt of principal and in- 
terest. 
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§ la. DISCOUNT. 

104» IHscoufU is a deduction from a selling price, oi 
from an account, or from any obligation before it is due. 

lOS* The present worth or proceeds of an obligation 
is its face minus the discount. 

Discount is of three kinds, commercial discount^ bank 
discounty and true discount. 

I. Commercial Discount. 

106» Commercial discount is a percentage deducted 
from the list price of goods, or from the gross amount of 
bills or other obligations, without regard to time. 

8« JPer cent off is another name for commercial discount 

b. The proceeds or net value of a bill is the gross amount 
minus the percentage. 

107* Ex. Bought a bill of goods amounting to $487 at 
list prices, Ib^ oG^, What was the net value of the goods ? 

Process. 
$487 X J6z=$73,05, commercial discount; and 
$487-- $73.06 = $ji.l3.95, net value; 

Or, 
1—.1S = .8S, net rate; 2Lnd$487 x.8S=$413.9S,netvaluBi 

108. In computations in commercial discount, 

a. Invoice price or amount of obligation^=zbase ; 
b« Per cent oJf=zper cent; 

c. Commercial discount ^percentage. 

109m j I. Ohligationx^ off z^commercu^ discount. 
Formulas. ( 11. Obligation— commercial discount z=proc^ds. 
Or, III. Obligation x net rate=proceeds or net valtie. 

Problems. 
What is the commercial discount on a bill of goods 
1: Invoiced at $300, sold on 3 mo., 2\^ off for cash ? 
2, Invoiced at $1,250, sold on 4 mo., 5^ off for cash ? 
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. S. For 1862.50, sold on 00 da., 3^^ off for cash ? 

4. For 1219.75, sold on 60 da., 2^5^ off for cash? 
Find the J 5. A book, the list price being $2.50, 30^ off. 

cost of ( ^. A box of glass, list price $8.90, 60^ and 25^ off. 
7. 1 gross of fruit cans, at $1.50 per doz., 40^ and 5^ off. 

5. A case of boots (12 pairs), list price $33, 16}^ and 3^ off. 
Find the commercial discount, and the cash proceeds, of 

invoices of goods of the following amounts : 
P. Of $852, sold on 60 days, 3^ off for cash. 
10, Of $972.83, sold on 3 months, 4^ off for cash. 
IL Of $1,500, sold on 30 days, commercial discount 1}^. 
12, Of $2,450, sold on 90 days, commercial discount 3^. 

II. Bank Discount. 

HO* A hank is a chartered institution that receives and 
loans money, or issues bank-bills that circulate as money. 

a. A hatik of issue is one that issues notes or bank-bills. 

hm A bank of discount is one that lends money, by dis- 
counting notes. 

c A savings-bank is one that receives money on deposit, 
paying interest on the sums deposited ; and loans its de- 
posits, by discounting notes with real-estate securities. 

d. Some banks combine two of these kinds of business ; and 
some, all of them. 

Ill* Bank^iUs or bank-notes are promissory notes is- 
sued by banks, and are payable on demand. 

A bankable note is a promissory note payable at a bank. 

112» Bank discount is interest paid in advance for the 
loan of money on a note. 

113» The term of discount is the time from the date of 
the loan to the maturity of the note. 

a. B^nk discount is payable on the day of making the loan ; while 
legal interest is payable when the paper matures. Hence, 

b* Bank discount exceeds legal interest, by interest on the 

legal interest for the term of discount. 
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114L. The proceeds of a bankable note are its face, minus 
the bank discount. 

llSm A protest is a written notice to the indorser of a 
note, informing him that the note has been presented to the 
maker, at maturity, for payment, and has not been paid ; 
and that the holder looks to the indorser for payment of 
the note. 

a« To hold an indor»er retponsible, a protest must he seroed on Mm on 
the lad day of graces unless he has written ** protest waived" below 
his name. 
b« Protests are usually made out and served by a notary piMic. 

116. Ex. Find Process. 

the proceeds of a -^ ^^' 3 da, =4. 1 mo. 

note for $2,600, $2,600 x .06 -$150, int. for 1 yr. 
due in 4 months, *i^^jj^=z $61.25, bank discount. 

at 6^. $2,600 -^$5 1.25 = $2, U^. 76, proceeds, 

117* In computations in bank discount, 
a« Face of notez=principal, or base; 
b. Interest onface=bank discount, or percentage; 
e« Proceeds = f ace -^bank discount, or difference. 

118. Formulas. \ Jl ^««X'-f« of intere»t=hank ducmnt; 

[ II. Face— bank discount =^proceeds, 

Pboblems. 
What is the bank discount on a note 

1. For $260 due in 3 mo., at lOj^? 

2. For $81.60 due in 6 mo., at 8^? 

5. For $1,640 due in 16 da., at 6^? 
4. For |p,376 due in 60 da., at 7^? 

6. For t495 due in 4 mo., at 6^? 

Find the proceeds of bankable notes discounted as follows : 



6. $600 for 30 da., at 6^. 

7. $321 for 90 da., at 8^. 



8. $3,600 for 4 mo., at 6^. 

9. $418.60 for 10da.,at 10^. 



Find the bank discount, and the proceeds, of notes as follows : 

10. $600 for 90 da., at 6^. I 12. $10,000 for 4 mo., at 1^. 

11. $850.31 for 60 da., at 5^. \ 13. %\,^^^ lot ^Taa.^^^*^. 
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in. True Discount. 
119m True discount is the amount of an obligation due 
at a future time, minus the present worth. 

a* JEquUtMe discount is another name for true discoimt. 

b. The equitoMe prese^nt worth of an obligation due at a 
future time, is a principal, which, at a ^ven rate of interest, 
will amount to the obligation. 

120* In computations in true discount, 

a. Sum to he discounted =amount, or face; 

b. Present tDorthz=base, or principal; 

e. Amount— present worth=itrue discount^ or percentage. 
The process of finding the present worth is therefore the 
same as Case lY, p. 300. Hence, 

121 F A S J^* Pif^^^^ '^orth7=zamount'T-{l+ per cent), 

* ( //. Discount z= amount— present worth, 

• 

Ex. Find the true discount, at 6^, on $375.70 due in 8 mo. 

Explanation.— 1375. 70, the sum Process. 

due in 8 mo., is the amount or 8 mo. == .Oi^per cent; and 
face ; and 1.04, the amount of jT -f .^^ = jT . ^^, amt of 1 ; 
1 plus the rate on 1 %S1[ 5 ,10 -^ 1.0U^%Sei,26 ; 
+SSrcent. t^U .1(0 -%Sei.26 ^%H.J,5. 

I therefore divide $875.70, the sum to be discounted, by 1.04 or 1 
plus the per cent, and obtain $861.25, the present worth. I then 
subtract $861.25, the present worth, from $375.70, the sum to be 
discounted, and obtain $14.45, the required true discount. 

Problems. 

h What is the true discount on $100, due in 2 mo., at 65^ ? 

2. On $854 due in 7 mo. 18 da., at lOj^? 

3. On $69.60 due in 1 yr. 6 mo., at 7^? 

4. On $732.25 due in 4 mo. 23 da., at 6^? 

' 5, Of $1,000 due in 2 yr., at 6j^? 
What is the ^ 6. Of $3,500 due in 8 mo. 24 da., at 6^? 
present worth 7. Of $1,275 due in 1 yr. 10 mo. 15 da., at lOji? 

Vs. Oi $91.42 due in 8 mo. 20 da., at 65^? 
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Find the true discount on, and the present worth of, a note 

9, For $925 due in 1 yr. 8 mo., discounted at 65^. 

(See page 814, Article 108, c.) 

10. For $2,992.54 due in 1 mo., discounted at ^ji. 

11. For $600 due in 4 yr., discounted at b^. 

12. For $560 due in 1 yr. 6 mo., discounted at 1^. 

Problems in Discount. 

1. What is the net cash cost of a bill of goods amount- 
ing to $957.60, on 4 months time, 5^ off for cash ? 

2. At 6^ per annum, what is the discount for the present 
payment of a note for $1,375.70, due in 9 months? 

S. What will be the proceeds of a note for $4,500, due in 
6 months, discounted at a bank in San Francisco ? 

^. A broker buys a 6 months note, at 8^ discount, and 
pays $2,250 for it. What is the face of the note ? 

5. Bought a bill of goods amounting to $1,890, on 8 
months; and cashed it at a discount of 10^ off for 30 days, 
and a further discount of 5^ for cash. What was the net 
cash cost of the goods ? 

6. A Western dealer buys carriages in New Haven, Conn., 
amounting to $4,440, on 4 months, or 6^ off for cash. How 
much will he make by borrowing the money at a New 
Haven bank, and cashing the bill ? 

7. For what sum must I draw my note, at 4 months, to 
borrow $2,685 at a bank in Baltimore ? 

8. An immigrant buys a Kansas farm for $950 ; terms 
$500 cash, balance in 2 years without interest. In 8 months he 
pays the balance, less 9^ discount. How much does he pay ? 

9. Jan. 9 I took a note for $344 due in 9 months with 
interest. March 19 a bank in St. Paul, Minn., discounted 
the note for me. How much did I realize from the note ? 

10. What is the difference between discounting a bill of 
goods at 25^ and 10^ off, and discounting the same bill at 
lO^and 25j^off? 
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§ IS. COMPOUND INTEREST. . 

Interest is sometimes made payable annually^ semi - an- 
nually, or quarterly, with the agreement between parties 
concerned that, if not paid when due, it is to be added to 
the principal, and the two are to form a new principal. 

122, Compound interest is the interest on a principal 
formed by adding interest to a former principal. Hence, 

I. llie amount of the principal for the first interest term 
(i. e., for 1 yr., 6 mo., etc.) is the principal for the second in- 
terest term; the amount of this principal for the second inter- 
est term is the principal for the third interest term/ and so on. 
IL Thejlnal amount, minus ths first principal, is the com- 
pound interest for the whole time. 

Ex. What is the compound interest of $372.50 for 2 
years, at 6^. 

Explanation.— Since the amount Process. 

of any interest term is the prod- %S72,50 Prin 

uct of the principal multiplied r'/)/? r i ' 

by 1 plus the rate, I multiply lllll ^ + ^^^^• 

the prmcipal, $872.50, by 1.06, $S94.86 {IZnX^TH'^ 

and obtain $394.85, the amount 1 06 1 -Crate 

for 1 year. I multiply this '- 

amount by 1 . 06, as before, and $il8.54 Amtfor 2 yf. 

obtain $418.54, the amount for 372,50 Prin, 

2 years Then subtracting the j^^.^^ j^^^ 

pnncipal, $372.50, from this ^ 
amount, I have $46.04, the required interest. 

Problems. 
At compound interest, what is the amount 

1, 2. Of $624.45 for 3 years, at 6^ ? At 6^ ? 
3, 4. Of $25.75 for 4 yr. 2 mo., at 6^ ? At 4^ ? 

The required amount is the amount of the given sum for 4 years, 
plus the interest of this amount for 2 months. 

5. Of $856.75 for 2 yr., at i^, int. payable semi-annually? 

6, Of $364.50 for 2^ yr., at 6^, int. payable quarterly? 
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What is the compound interest 

7, 8. Of $781 for 6 years, at 1% ? At 3^^ ? 

9. Of $459.26 for 3i yr., at 4^^, interest payable quarterly? 

10. Of $437.50 for 1^ yr., at 6^ interest due semi-annually ? 

11. Of $575 for 1 year, at \^ a month ? 

12. What is the difference between the simple and the 
compound interest of $4,275 for 6 years, at 4^ ? 

Savings-Bank Accounts. 
123* Savings-banks add to each depositor's account, at 
the end of each interest term, the interest due on his de- 
posits. 

Of With some savings-banks the interest term is 6 months ; with 

some, 8 months ; and with some, 1 month. 
b* Most savings-banks allow interest only on sums that have been 

on deposit a full interest term. 
e* The smallest balance on deposit at any one time during an 

interest term, is the sum on which interest is computed at the 

end of the term. 

Ex. Interest at 4^ per annum, payable semi-annually Jan. 
1 and July 1, how much was due Jan. 1, 1883, on the fol- 
lowing account ? 

Mechanics' Savings Institution in AccU with Roht. Williams. 
Dr. Cr. 
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1 
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§ 14. PARTIAL PAYMENTS. 

I. National Method. 

124Lm A partial payment is a payment of a part of an 
obligation that is due^ or that is drawing interest. 

12S» U. S. Court Rulb fob Partial Payments. 

L jR-om tJie amount of the principal, computed to the tims 
when the payment or the sum, of the payments equals or ex- 
ceeds the interest due^ subtract the payment or the sum of the 
payments. 

n. The remainder is a new principal^ with which proceed 
as before, 

Ex. April lOy 1880, a note was given for $840, at 6^ in- 
terest. Payments were made Jan. 19, 1881, of $186 ; and 
Nov. 3, 1881, of $30. What was due Jan. 6, 1882 ? 

Explanation.—I first Process. 

find the amount of jssi yr. 1 nu>, 19 da, 1882yr.lrru>, 6da. 
the pnncipal from ^^ 

the (kte of the note ^^^ * '» '^^ ^ '^ 

to Jan. 19, 1881, the 9 mo, 9 da, 11 mo. 16 da, 

time of the first pay- ^ ^ , 

ment, to be $879.06. ^ «^- ^ <^- = ^-^ «^. = -0466, per cent. 

Subtracting $185, 1-^.0465 = I.046S, amt. of 1. 

the payment, from ^^40 x 1.0465 = %879.06y amt. 

this amount, I ob- %879.06—%185=^ %694.06, new prin. 

tain a remainder llmo.l6da.=:ll.Simo.=.067i,pereent. 

of $694.06 for a l-{:057i=il.057i,amt.ofl, 

^ .l^^^^^^^\ %694,06 X 1.057i = %734.08, amt, 

^il3e VS4.08-^0 = V04.08^ hal. due. 

Nov. 8, 1881, did 

not exceed the interest due ; and I next find the amount of 

$694.06, from Jan. 19, 1881, to Jan. 6, 1882, which is $784.08. 

Subtracting from this amount $80, the payment made Nov. 81 

1881. 1 have $704.08, the required amount due Jan. 5, 1883. 
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Condensed Form op Writtkn Work. 



Datea 
1880 yr. 4 mo. 10 da. 
to '81 1 19 
' '82 1 6 



Interest Periods. 

9 010. 9 da. = 9.3 mo. 
11 16 =11. fi mo. 



Amts. of 1. 

1.0465 
1.057f 



Principala. 

$840 
694.06 
704.06 



Amoanta 

$879.06 
734.06 



Pty'ta 

$185 
80 



Pboblems. 

1. A store was sold in Indianapolis, Ind., for $4,760; 
payments, $2,100 cash, $1,200 in one year, and the balance 
in two years. How much was the last payment ? 

2. Memorandum: — Nov. 26, 1880, gave a note for $1,780, 
at 6^. June 25, 1881, paid $160 ; Nov. 1, 1881, paid $525. 
How much was due March 11, 1882 ? ' > > / , 

S, On a note for $450, dated Louisville, Ky., April 15, 
1881, $200 was paid Jan. 24, 1882. What amount was due 
Nov. 8, 1882? 

4. A mortgage for $12,500, dated Detroit, Mich., Oct. 31, 
1879, bears the following 

Indorsements :— May 28, 1880, $900; Jan. 1, 1881, $650; 
July 14,1881, $375; Nov. 29, 1881, $745; Aug. 11, 1882, $530. 

What amount was due Jan. 22, 1883 ? 

5. f765. Hprlngfleld, Hms., MwOi Ih, 1880. 

ffn dentant/, of htotnide 4o ^y io ^Mtna4 &niet4on, o% otclet, 
^^even SfAinetied &ria:^y/tve Qjomi^, wUA tniete^, fo% vauie ts* 

Indorsements: — Oct. 31, 1881, $50; June 11, 1882, $285. 
Find the balance due, Sept. 25, 1882. 

6. £S 500 WasUngtoii, D.C., Dtc 5, tS81. 

fins yea% cMet ctaU, UfS ^wtm^s io hay to ^&otas Q), 0ii/me^ 
{ft otdet, (^wo ^nottdant/ (S'pve Si^*nc^u€^ QSoeuiM, wt'lA pnie%S44, 

Indorsements :— July 2, 1882, $350; Nov. 8, 1882, $676. 
What was the balance due March 18, 1883? 
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126, When settlements are made within a year after 
interest conmienceSy the computations of interest are often 
made by the 

IL Mercantile Rule fob Pabtial Payments. 
/. CompiUe the interest on the principal for the whole time, 

II. CompiUe the interest on each payment^ from its date 
to the time of settlement. 

III. Subtract the amount of the payments from the amount 
of the principal. 

In making computations by this rule, exact interest for days is 
commonly considered. 

Problems. 

1. If I borrow $1,250 for 1 yr., at 6^ and pay $625 in 
165 da., how much do I owe at the end of the year? 

2. On a mortgage for $3,125, dated July 5, 1880, a pay- 
ment of $1,450 was made Dec. 31 of the same year. Wha^ 
amount was due Jan. 17, 1882, interest at 6^? 

S. June 7, 1881, 1 borrowed $8,000, at 4^^. Jan. 28, 1882, 
I paid $3,600; and Aug. 14, 1882, $2,760. How much was 
due Feb. 3,1883? 

III. Annual Interest. 

127* In some States, a \i^ritten obligation containing the words 
" with interest annually," or " with annual interest," is a legal 
contract on the part of the maker of the obligation, to pay sim- 
ple interest on the principal at the end of each year, whether the 
principal, or any part of it, is due or not. If the maker fails to 
pay the interest at the end of each year, the law allows to the 
holder, in the nature of damages, simple interest on the unpaid 
yearly interests, until they are paid ; but it does not allow inter- 
est on these interests. 

128* Annual interest is simple interest upon the prin- 
cipal, and upon each year's interest of the principal, due and 
unpaid. 
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129* Ex. 1. A note for 1850, with interest annually, w 
taken up at the end of 5 years. How much interest h: 

accrued ? 

Full Solution. 

Interest due on principal at the end of each year, $850 x ,06=^$^ 
1 yrJ's int. draws simple int,for ^ yr. + 5 yr. +2 t/r. + l yr, = 10 \ 

10 yr. at 6^ = 10 x. 06=. 60 = per cent. 
Simple int. on 1 yr.^s int. for 10 yr., $51 x .60=$ 30.60 
Interest on principal for 5 yr., $850 x.06x5= 255 

Total interest, $285.60 

Ex. 2. What is the interest of $350 for 4 yr. 8 mo. 12 dj 
interest payable annually ? 

Full Solution. 
Interest due on principal at the end of each year, $350 x .06= $: 
1 yr.^s int. draws simple int. for 3 yr. 8 mo. 12 da. +2 yr. 8 n 
12 da.+l yr. 8 mo. 12 da.-\-8 mo. 12 da.=8 yr. 9 mo. 18 da 

8 yr. 9 mo. 18 da. at 6^=105.6 mo. = .528, per cent. 
Simple int. on 1 yr.^s int. for 8 yr. 9 mo. 18 da., 

$21xM8 = $11.09 

4 yr. 8 mo. 12 da.=56.i mo. =.282, per cent. 
Int. on prin.for 4 yr. 8 mo. 12 da., $350 x .282 = $98.70 

Total interest, $109.79 
Hence, when interest is payable annually, the total interc 

of any sum of money for any given time is made up of 
Z The interest on tJie prhicipixl for the whole time; 
II. The simple interest on one yearns interest for the su 

of the periods of time the severed yearly interests remain u 

paid. _ 

Problems. 

At 6^, interest payable annually, find the interest of 



1. $800 for 5 years. 

2. $241 for 4 yr. 2 mo. 

3. $124 for 6 yr. 8 mo. 



4. $172 for 3 yr, 3 mo. 3 da. 

5. $387.50 for 5 yr. 4 mo. 15 < 

6. $574.45 for 3 yr. 9 mo. 14 ( 



/ 



7. $96.84 from Nov. 27, 1880, to July 10, 1884. 

8. $1,000.46 from April 1, 1880, to July 10, 1885. 



326 SUPPLEMENT. 

At 6^9 interest payable annuaUy, what is the amonnt 

9. Of a note for |600, which has run 4 yr. 3 mo. 15 da. ? 

10. Of a mortgage of $2,000, for 2 yr. 7 mo. 20 da. ? 

11. Of $520 from Oct. 10, 1882, to the present day? 

IV. Special Statb Law^s fob Pabtial Payments. 

130* Vermont. 
When notes, bills, or other obligations draw annual interest, 
and any part or the whole of this interest remains unpaid, — 

/. Payments draw interest to the end of the yearly interest terms 
in which they are made. 

II. The amount of any payment or payments made in any in- 
terest terms is applied 

1st. — To cancel interest dtie on unpaid yearly interests ; 
2d. — To cancel unpaid yearly interests ; 
3d. — To cancel the principal. 
The last balance must be computed to the date of settlement 

131* New Hampshire. 
Payments not exceeding interest due at the end of the year, and 
made ^expressly on account of interest accruing hut not yet due, do 
not draw interest. At the end of the year they must he applied to 
the payment of the interest then accrued. 

In all other respects the law is the same as in Vermont. 

132. Connecticut. 

/. When a year's interest or more has accrued at the time of a 
payment, or when any payment is less than the interest due, and 
also in ease of the last payment, the interest is computed hy the 
U. S. Court Rule. 

II. When less than a yearns interest has accrued at the time of 

any payment, except the last, the amount of the payment from its 

date to the end of the full year is deducted from the amount of the 

principal for the full year ; the remainder is the new principal 

for the next interest term. 

Note. — ^Pupils in any of these three States should be required to 
solve all the problems in partial payments (page 828) by the 
special law for their State. 
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§ 15. BONDS. 

133» A bond is a written obligation from one party, 
secnring to another the payment of a given sum, at or be- 
fore a specified time, with interest payable annually, semi- 
annually, or quarterly. 

a* Bonds are issued for the purpose of borrowing money. 
b« The principal bonds bought and sold by brokers are gown^ 
ment, state, city, and railroad bonds. 

United States securities or government bonds are desig- 
nated as registered bonds and coupon bonds. 

13dm A registered bond is one that is recorded on the 
books of the Treasury Department at Washington, as the 
property of a certain person, 

13S» A coupon is an interest certificate attached to a 
bond. 

136* A coupon bond is a bond to which coupons are 
attached. 

When the interest on a coupon bond is paid, a coupon is detached, 
by the holder, and given up as a receipt. 

Bonds are usually named from the authority that issued 
them and the rate of interest they bear. 

Virginia 6's are bonds bearing 6^ interest, issued by the State of 
Virginia. 

Brokerage is i^ to i^ of the par value of stocks and bonds. 
List of the Pbincifal U. S. Boin)s outstanding Jan. 1, 1882. 



Karnes of Bonda 



Four-and-a-halfs of 1891 

Fours of 1907 

Three-and-a-halfs 

CJ. S. Pacific RR cur 
rency sixes 

Currency sixes 



1 



When Redeemable. 



After Sept. 1, 1891. 

After July 1, 1907. 

At option of Gov't. 

j July 1, 1892, and ) 
( July 2, 1894 ) 

1895 to 1899. 



Rates of 
Interest. 



«5< 



Interest Payable. 



Quarterly. 
Quarterly. 

Semi-annually. 
Semi-annually 
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137 • In compu- ^ 
tations in bonds 



oo 

< 

P 

o 

CO 

1^ 



a* Par valtie or face of hand = hose ; 

b. i?a<c of premium or discount z^iper cent ; 

c. Market value = amot^n^ or difference. 
Hence, 

-.-^.^- ^ ^rj <1 + ^^'^ of premium, or 
I. Market mlu^ =face cf bond x \ ^ _ ^^ ofdisecurU. 

TT -n, j^x ^ 1^1 (1+ ^<3tte of premium, or 

IL Fa^ofhovd^markivalru^\ ^_^^ of discount. 

III. Bate of premium = (market talv£ —face) -j- face. 

IV. Bate of discount = (face — market value) -^face. 

Pboblems. 
Fird the market value of the following securities: 

1. Of Panama RR. 600-dollar bonds, at 67, brokerage 1^. 

2, Of Government 4i's of 1907, at 11 8|, brokerage \%. 
How many 100-dollar bonds can be bought 

5. For $21,535, of Term. 5's,.at 91, brokerage Jj^? 

4. For $3,944, of N. J. Central RR., at 115J, brokerage 

5. For $21,540, of Central Pacific RR., at 89|, brokerage 

e. For $7,048, of Mich. 7's, at 110, brokerage \i'i 
Which is the better investment, and how much the better, — 

7. Michigan 7's of '90, at 115; or Missouri 6's, at 112? 

8. Georgia sevens, at 119; or Virginia sixes, at 116 ? 

9. 5^ bonds, at 102 ; or 3^^ bonds, at 87| ? 

10. Government fours, at 102 ; or four-and-a-half s, at 113 ? 

11. How much will 3 1,000-dollar Government four-and-a- 
half s cost, at 8}^ premium ? 

12. A capitalist invested $20,362 in New York City bonds, 
at 4^ discount. What amount in bonds did he receive ? 

IS. Currency 6's at 105, will pay what ^ on investment? 
i-4. I invest $20,500 in Virginia sixes, at 111. The annual 
interest is what per cent on the investment ? 
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§ 16. EQUATION OF PAYMENTS. 

139m Equation of payments is the process of finding 
the time for paying, in one sum, several debts due at differ- 
ent times, without loss to debtor or creditor. 

a. The term of credit is the time that must elapse be- 
fore a debt matures. 

b. The equated tim^e is the time for paying, in one sum, 
several debts due at different times. 

14:0m Ex. Find the equated time for the payment of |300 
due in 2 mo., $500 due in 4 mo., and $200 due in 6 mo. 

Full Solution. 
Int. of $300 for 2 mo, = int, of $1 for 800 x 2 mo., or 600 mo. 
500 " ^ " = " " 1 " 500 xi " ''2,000 " 
200 " ^ " = « " 1 " 200 X ^ " " ly200 " 

" ''tl,000 " ; " = " " JT '' lthou8andth of 3,800 " 
3,800 mo. -2- 1,000 = 3.8 mo. ==. 3 mo. 24 da., equated time. Hence, 

Rule. 

Multiple/ each term of credit by the number estpressinff the 

payment; and divide the sum of the products by the number 

expressing the sum of the payments. 

The result will be in the same denomination of time as the given 
terms of credit. 

Problems. 

1. Find the equated time for the payment of $200 due in 
3 mo., $240 due in 3^ mo., and $S20 due in 5 mo. 

2. I owe $425 due to-day, $150 due in 6 months, and $275 
due in 9 months, and I wish to give one note due at the 
equated time. On what date must the note be made pay- 
able ? 

3. Jan. 1, a merchant owes the sums $ 700 due Mar. 15. 
named in the margin, and he gives his 250 " Apr. 1. 
note for the entire amount payable in 825 " Apr. 15. 
one sum, at the equated time. When 1,000 " May 10. 
does the note mature ? 1,425 " June 1. 
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§ 17. EXCHANGR 

14L1» JExchange is a transaction in which a pai*ty in 
one place pays money to a party in another place, by an 
order upon a third party, and without the transmission of 
money. 

tu Domestic or inland eocchange relates to remittances 

made between places in the same country. 
b* Foreign exchange relates to remittances made between 
places in different countries. 

14L2» A draft or hill of exchange is a written order for 
money, drawn m one place and payable in another. 

Example. — A party in Cleveland, wishing to pay a creditor in 
New York, buys at a Cleveland bank a draft on a New York 
bank, payable to the order of the party in New York. The 
Cleveland party sends this draft to his creditor in New York, 
and the latter indorses it, presents it to the New York bank, and 
receives the face of the draft in money. 

Id3» A sight draft is a draft payable at sight, *. e., when 
presented. 

14L4:. A time draft is a draft payable at a future time 
named in it. 

a. Grace is allowed on time drafts, but not on sight drafts. 

b* Time drafts are subject to bank discount for the term of credit 
given. 

C« Any creditor may give a draft, or draw on a debtor. 

Note.— See forms of drafts, page 862. 

14LS. The parties to a transaction in exchange are the 
drawer or makery the buyer or remitter^ the drawee^ and 
the payee, 

1. The drawer or payer is the party who signs or issues 
the draft. 

2. The buyer or remitter is the party who purchases the 
draft. 

S. The drawee is the party on whom the draft is drawn. 
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4* The payee is the party to whose order the draft is made 

payable. 

The maker and remitter, or the remitter and payee, may be the 
same party; in either of which cases there will be but three 
parties to the transaction. 

14:6. An acceptance is a written promise of the drawee 

to pay the draft at maturity. 

A drawee accepts a draft, by writing across its face Accepted, fol- 
lowed by his name. This acceptance makes him responsible f oi 
the payment of the draft at maturity. 

14:7m The haZance of trade between places or countries 

is the difference between the amounts due to and from each 

place or country by the other. 

Example.— St. Louis owes New York |12, 875,000, and New Yori 
owes St. Louis $10,500,000. The balance of trade between the 
two cities is $1,825,000 against St. Louis and in favor of New 
York. In this case, in St. Louis, exchange on New York is at t 
premium; and in New York, exchange on St. Louis is at a dis 
count. 

Drafts are bought (Upar^ at a premium^ or at a discount, 

148m Mate of eocchange is the difference between the 
face of a draft and its cost. 

The rate of exchange is affected by the condition of the balance 
of trade between the two places concerned. 

In computations in exchange 



9u Face of draft = hase^ 
b* Rate of exchange = per cent, 
C. Premium or discount z=: per- 
centage. 



A n 4 ^j ^4 \ Amount ot 
d. Cost of draft =: < ,.^ 

( difference, 

e* Face minus hank discount = 

proceeds of time draft. 



Hence, any problem in exchange comes under one or m^ort 
of the cases in percentage. 



149. 

FOBMULAS. 



L Jf«c« X H + ""* "/ ^«»'«'»' "'• [ = Cost 
( I — rate of discount, ) 

IL Cost^\i + """ "i ^r''«»«'». "^ i =Faee. 
( J — rate of discount^ ) 



332 SUPPLEMENT. 

Problems. 
Find the cost of a sight draft 



1. For $250, at ^^ premi\im. 

2. For $456.50, at 2ijf premium. 
S, For $1,325 at \b% premium. 



4. For $631, at 2\% discount. 

5. For $389, at 15^ discount. 

6. For $2,750, at \\% discount. 



Find the face of a sight draft which cost 



7. $115.44, at li^ premium. 

8, $1,000, at ^^ premium. 



9. $835.62, at i^ discount. 
10. $3,521, at 2|^ discount. 
On a time draft, compute both the discount and the rate of 
exchange, on the face of the draft. 
Find the cost of a draft 

11, For $500, at 60 da., premium at ^jf, interest 4^. 

12, For $1,732, at 30 da., premium ^^, interest 6^. 

18, For $2,000, at 10 da., discount i^, interest 1^ per mo. 

i^. How much will it cost me to make a remittance of 
$1,750 from Boston to Charleston, exchange on Charleston 
being at 98^^ {i, e.y at 1^^ discount) ? 

15. How much must a man in St. Louis pay for a sight 
draft on Boston for $532, exchange being 102J? 

16, A merchant in Burlington, Iowa, wishing to remit to 
a creditor in Philadelphia, buys a draft at f ^ premium, and 
pays $2,460 for it. What is the face of the draft ? 

17. A lawyer in Wheeling, W. Va., having $745.50 be- 
longing to a client in Denver, purchases a sight draft with 
it on a Denver broker, at 103. What is the face of the draft ? 

18. What must I pay in Cincinnati for a draft on New 
York. for $2,400, payable 60 days after sight, exchange on 
New York being lOOf ? 

19, A San Francisco banker sold a draft on New York for 
$6,117, payable 30 days after date, when exchange on New 
York was at 3^ premium. What was the face of the draft ? 

20, A broker in Boston pays $1,352.62 for a draft payable 
at Columbus, Ohio, 80 days after sight, at 98^. What is the 
face of the draft ? 
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§ 18. RATIO AND PROPORTION. 

I. Ratio. 

ISO, Ratio is the relative value of two like numbers, 

expressed by the quotient of the first divided by the second. 

The ratio of 12 to 4 is 3 (12-r4=3); of |24 to |6 is 4. 
Ratio is always expressed by an abstract number. 

151* The terms of a ratio are the numbers whose val- 
ues are compared. 

9u The antecedent is the first term. 

b. The consequent is the second term. 

c. In expressing the ratio of 12 to 4, 12 and 4 are the UrmB of the 
ratio, 12 is the antecedent, and 4 is the consequent. 

d. The terms of a ratio are called a couplet. 

1S2, The sign of ratio is the colon (:), written between 
the terms. It is read " the ratio of." 
12 : 4 is read " the ratio of 12 to 4." 

Ratio may also be expressed in the form of a fraction, the antece- 
dent being written for the numerator, and the consequent for the 
denominator. Thus, 12 : 4 = ^. 

Exercises. 

Express, in both forms, the ratio 



Read 

J. 32:8=4. I ^. ^=:4. 
S. 56 men : 7 men = 8. 
4^ 7 men : 56 men =^. 
5. 40 bu. : 16 bu. = 2i. 
^.16 bu. : 40 ba.=|. 



7. Of 12 to 4. 

8. Of 49 to 1. 

9. Of 5 to 30. 



11. Of $ .48 to $ .06. 

12. Of $9 to $15. 
i^. Of 28 yd. to 4 yd. 
14. Of 5 lb. to 62^ lb. 



10, Of 9 to 12. 

IS. Of 1,756.25 rai. to 28.1 mi. 

1S3» A sitnple ratio is a ratio that has but one. ante- 
cedent and one consequent. 

1S4. A compound ratio is the ratio of the products of 
the like terms of two or more simple ratios. 



The simple ratio of 16 

tt tl tt tt Q 

( 1ft 

"compound '* "19 



4 is ^, or 4; 

3"§,or3; 

4) 

3[is2^x|,or4x3, oria. 
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ISS* Rules for Finding Ratios. 

L To find a simple ratio : — Divide the antecedent by the 
consequent, 

n. To find a compound ratio : — Divide the product of the 

antecedents of dU the simple ratios by the proditct of cUl the 

consequents. 

If the terms of a ratio are denomnate nurnbers, reduce them to the 
same denomination. 

Fboblems. 
Find the ratio 



1. Of 45 to 15. 

2. Of 14 to 112. 

3. Of 29 to 8. 



7. 3.5 mo. : 24.5 mo. 

8. 35 da. : 4 da. 9 h. 

9. 1 gal. 1 qt.: 10 gaL 



13.^ 



^Antecedents. 
5 



Consequents. ^ Ratio. 

8 
3 
5 



^=90 



4. Of 12 h. to 16 h. 

5. Of $1.25 to $6.25. 

6. Of Hi yd. to 2i yd. 

Find the unknown number in each of the following ex« 
pressions : 

Antecedent. Consequent Ratio. 

10. 1,275 425 — 

11. $300 $— .76 
Jf^. — rd. 6 ft. 66 I 30 

Which is the greater, the ratio 

14. Of 16 to 24, or the ratio of 28 to 84 ? 

15. Of 4 ft. to 3 yd., or the ratio of 96 rd. to 1 mi. ? 

16. The antecedents of a compound ratio are 12, 4, and 
8 ; and the consequents are 36, 11, and 21. What is the 
compound ratio ? 

17. Compound the ratios 5 : 8, 72 : 3, 30 : 5. 

18. The antecedents are ^, f , and f ; and the consequents 
are f , 6, and fj^. What is the compound ratio ? 

IL Simple Proportion. 
1S6* JProptntion is an equality of ratios. 

1S7» Simple proportion is an equality of two simple 

ratios. 

Since the ratio of 15 to 8 equals the ratio of 10 to 2, these two 
ratios form the proportion, 15 : 3: :10 : 2. 
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158m The ai^n of proportion is the double colon (::), 
written between the ratios. It is read " as " or " equals.^' 

a. The proportion 15:8::10:2 is read "15 is to 8 as 10 is to 2/' 
or ''the ratio of 15 to 8 equals the ratio of 10 to 2." 

b* Proportion may also be expressed by the sign of equality. 
Thus, 15:3=10:2. 

159* Four numbers are required to express a simple 
proportion. 

a« The extremes of a proportion are the first and fourth 
terms. 

b. The means of a proportion are the second and third terms. 

Writing the proportion 12 : 4 : : 15 : 5 in the fractional form, and re- 
ducing the expressions to similar fractions — keeping the factors 
separate — ^we have 

ia..l5_Mx5..15Xi 
4 ••6~ 4X6' • 6X4 

The factors 12 and 5 of the first numerator are the extremes of the 
given proportion; the factors 15 and 4 of the second numerator 
are the means; and the products of these two sets of factors are 
equaL Hence, 

160* Principle. — The product of the extremes equals the 
product of the means. 

Applying General Problems XIV, XV, XVI, page 104, 
to this Principle, we have the following 

f , Extreme X extreme ., ^- 

L — — = the other mean. 

161. Formulas. J ^'^^^ ^^'«^ 

I __ Mean X mean ,, ., . 

II. — = the other extreme. 

t either extreme 

The solution of a proportion is the process of finding one 
of its terms, when the other three are given. 

Problems. 
Find the unknown term in each of these 20 proportions : 



1. 6:30:: 7: — . 

2. I: 3:: 4:—. 



3. 6: 8:: — : 12. 

4. 4: — :: 3: 9. 



5. --:10::18:6. 

6. 9: — :: 3:6. 
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7. 


12 


8. 


18 


9. 


5 


10. 


10 


11. 




12. 


40 


13. 


12.5 



9 : 


:: 16 


: — 


24 ; 


:: 24; 


; — 


9 




: 8. 




:: 21 : 


: 14. 


21 


:: 35 


: 15. 




:: 8 , 


: 6.3. 


5 : 


:: 27 : 


I 



IJh 


lOi 


: 8i : 


• ■ 


15. 




: A : 


: A: 


16. 


$.16 


: $.48 : 


: — qt.: 


17. 


10 lb. 


: —lb. : 


: 15: 


18. 


— oz. ; 


:12oz. : 


: $4: 


19. 


21: 




: 9yd.: 


20. 


12 mi. : 


2 mi. : 


: 19: 



1. 
A. 

3 qt. 

6. 

$9. 

3 yd. 



162* From the preceding problems it will be seen that 

The first term of a proportion is greater or less than the second^ 
according as the third term is greater or less than the fourth. 

163m In any problem in simple proportion three terms 
are given, and a fourth term is required. 

a* Two of the three given terms are like numbers; and the ratio 
of these two terms equals the ratio of the other known term and 
the required term. 

t. To make a statement in proportion, is to arrange the three 
given terms, so that two of them form one ratio; the remaining 
term and the required term, another ratio; and the ratios, a pro- 
portion. 

Ex. If 16 acres of land produce 424 bushels of wheat) 27 
acres will produce how many bushels ? 



Process. 
16 A.:27 A. :\ J^2Ji,hu.: — hu. 
63 



Explanation. — 16 
acres and 27 acres 
form the first ratio, 
and 424 bushels 
and — bushels ^7 X 0i hu. __ H31hu. 

form the second 
ratio. Since 16 
acres are less than 



tn 

2 



2 



=z71Sibu. 



27 acres, 424 bushels — produced from 16 acres — must be less 
than the number of bushels produced from 27 acres. I there- 
fore write 424 bushels for the first term of the second ratio, or 
the third term of the proportion; and, since this term is less 
than the required term, I write 16 acres — the less of the two 
given like numbers — for the antecedent of the first ratio, and 
27 acres for the consequent. 
Solving the proportion, I have 715^ busheh, the required tenn. 
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If 424 bushels are made the consequent of the second ratio, 16 
acres must be the consequent of the first ratio, and the required 
number of bushels will be the third term. Thus, 
27 A. : 16 A. : :— bu. : 424 bu. 

164:. Rule for Simple Proportion. 

L For the third term : — Write the number thai is of the 
same kind as the required term. 

11. For the first ratio : — Write the other two numbers^ the 
%/reater f(yr the second term^ when the required tefrm is to be 
greater than the third term; and the less for the second termy 
when the required term is to be less than the third term. 
ni. To find the fourth or required term : — 
Multiply the secofid and third terms together^ and divide 
the product by the first term, 

a. Whea necessary, reduce the terms of the first ratio to thi 
same denomination, before solving the proportion. 

b. Cancel all like factors from the given extreme and either 

mean. 

Problems. 
Find the cost 

1. Of 32 bu. of lime, at $14.25 for 57 bu. 

2. Of 9i lb. of beef, at $l.lSi for 12i lb. 

3. Of 11 yd. of broadcloth, when 6 yd. cost $30.75. 
Ji.. Of a barrel of flour, when 23 pounds cost $1.15. 

6. Of 27 rm. 6 quires of paper, at $13.87^ for 11 rm. 2 
quires. 

6. Of 9f cd. of wood, if 15.75 cd. cost $94.50. 

7. Of 7 centals of wheat, @ $1.15 a bushel. 

8. Of 3.25 tons of hay, when 2.9 tons cost $24.65. 

9. Of 44^ gal. of milk, if 53 gal. 3 qt. cost $2.68. 

10. If a carriage wheel makes 802 revolutions in running 
3 mi. 60 rd. 12 ft., how many revolutions will it make in run- 
ning 25 mi. 15 rd. 12 ft.? 

11. If 475 yards of sheetings are made from 209 pounds 
of cotton, how many yards ol sheetings can be made from 
646 pounds of cotton ? 

P 
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12, If an ocean steamer runs 2,337 mi. in 10 da. 6 h., how 
many miles will she run in 5 da. 9 h. ? 

13, The interest on a certain sum of money for 4 mo. 
13 da. is $139.59. What is the interest on the same sum for 
5 mo. 18 da. ? 

i^- How high is a church spire whose shadow is 119 ft. 
long, when a flag-staff 45 ft. high casts a shadow 56 J ft. long ? 

15, If there are 16 lb. of oxygen in 18 lb. of water, how 
much oxygen is there in 75 lb. of water ? 

16, If 21} qt. of milk are required for 5f lb. of cheese, 
how many quarts will be required for 10.5 lb. ? 

17, What is the cost of f of an acre of land, at the rate 
of 8187.50 for I of an acre ? 

18, The liabilities of a bankrupt merchant are $18,900, 
and his assets are $8,344. How much will a creditor receive 
on a debt of $2,250 ? 

19, How much will ,S1^ of a barrel of apples cost, at $1 
for f of a barrel ? 

20, If 5^ cd. of limestone will produce 450.56 bu. of lime, 
how many cords of stone will be required to produce l,663f 
bu. of lime ? 

21, Bought 16 pieces of merino, each piece containing 42^ 
yd., at the rate of $36.45 for 27 yd. What did it cost ? 

22, I borrowed of a friend $675 for 8 months ; afterward 
I lent him $450. How long must he keep the loan, to balance 
the favor ? 

2S, If 8i tons of coal cost $46.75, what will 4 tons cost? 
2j^ At $^ for i yd. of cloth, what is the value of 16^ yd. ? 

25. If a bird can fly 9| miles in } of an hour, how far can 
it fly in 9^ hours, at the same rate ? 

26. If 8 men mow a meadow in 5 days, in how many days 
will 3 men mow it ? 

27. If 300 sheep require 150 A. 156 sq. rd. of pasture, how 
many acres will 850 sheep require ? 

28. If 156 pocket-knives cost $168, how much will 57 cost ? 
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in. Compound Propobtion. 
16S* Compound JPrapartian is an equality of a com- 
pound and a simple ratio, or of two compound ratios. 

^•®i-10-5 andl ^-H.. i«:12)are compound 
12 . 3 j- .. lu . o, ana ^ ^2 . 3 j- .. -J g . ^ j- proportions. 

166. A compound ratio is reduced to a simple one, by 
multiplying all the antecedents together for a new antece- 
dent, and all the consequents together for a new consequent. 
(See 155) Hence, the principle {160) applies equally to 
compound proportion. 

Problems. 

Find the unknown term in each of the following propor- 
tions : 

^- 9:18 J ••^* 

12:3 \ 

», 3:4 V ::54: — 

4:5 ) 

^♦10: $.06) ,^ 

^- $6: $8 \ ••••15oz.:-oz. 

167* Ex. If 6 weavers weave 81 yards of cassimere in 9 
hours, how many yards will 10 weavers weave in 8 hours ? 

Explanation. — Process. 

Since the re- ^ ^^ v 

. J X . o weavers : 10 weavers ) 
quired term is wcu.c/c/«. j.w wcuvc^ra i .. g2 y^ . y^ 

yards, I write 81 9 hours: 8 hours )" ^" ^' 
yards for the first term S 

of the second ratio, or ^ ^ 

the third term of the v /^ o a -^ j 
proportion. X0 X J? X g X yd. ^ ^^^ ^^ 

The required number of & x9 

yards depends upon the % 

number of weavers, 

and the number of hours. I therefore arrange the other given 
numbers in pairs, as the terms of the compound ratio. Thus, 6 
weavers weave 81 yards, 10 weavers will weave more; hence, 
6 weavers : 10 weavers; and in 9 hours they weave 81 yards, in 
8 hours they will weave less; hence 9 hours : 8 hours. 

Having made the statement, I solve the proportion, and obtaixLl^ 
yards, the required term. 



40: 8 
•*• Y:105 

— :21 
6, 48:1.6 \ ::8|:2-jV. 

1.6:. 2 

12:3 ) (28: — 



\--\ 



^' 4:25 S " 120:5. 
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168, Rule for Compound Peopobtion. 

I. For the third term : — Write the number that is of the 
same kind as the required term. 

II. For the compound ratio : — Write each two of the given 
numbers that are of the same hindy as a couplet, always con- 
sidering whether or not an answer depending upon these two 
terms alone would be greater or less than the third term, and 
if greater, vyrite the greater of the two for the second term; 
but if less, vyrite the less of the two for tlie second term. 

III. To find the fourth or required term : — 

Multiply aU the second and third terms together, and divide 
the product by the product of the first terms. 

Adapt remarks a, 6, after rule for sunple proportion, 1B4:, to ap- 
ply to compound proportion. 

ityd. g yd. 3 yd. 

X0 5 
8 



Note.— In eolving problems, many teftohors write 
the second and third terms on the right of a % i^ 
vertical line, and the first terms on the left — 
as here shown— in preference to writing them 
above and below a horizontal line. 



9 



120 yd. 



Problems. 

1. If the floor of a room 13 ft. 6 in. by 18 ft. cost $12.16, 
what is the cost of the floor of a room 15 ft. 9 in. by 16 ft. 
6 in.? 

2. If a cistern-pump factory, running 10 hours per day, 
makes 3,060 pumps in 27 days, how many pumps will the 
same factory make in 63 days, running 12^ hours per 
day? 

3. I paid $675 for a building lot 3f rd. front by 11 rd. deep. 
Afterward I bought another lot 3^ rd. front by 13f rd. deep, 
at the same rate. How much did I pay for the second lot ? 

Jf.. A pile of gypsum stone, 1,225 ft. long, 12 ft. wide, and 
4 ft. high, was drawn to a plaster mill by 10 teams in 21 days. 
At the same rate, how many days will it take 8 teams to 
draw a pile 1,607 ft. long, 16 ft. wide, and 5 ft. high? 
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5, If $93.87 is the interest of $360 for 3 yr. 8 mo. 21 da., 
$13.02 is the interest of what principal for 1 yr. 6 mo. 
18 da.? 

6, In building a tight hoard fence 1 mi. long and 1 1 ft. 
high, around a fair ground, 480 8 -inch boards were used. 
How many 10-inch boards will be required to build a fence 
2,730 yd. long and 8 ft. high? 

7, If 5 men make 150 pairs of boots in 6 days, how many 
pairs will 3 men make in 4 days ? 

8, An investment of $800 gains $70 in 15 months. At 
the same rate, how much will an investment of $356 gain in 
8 months ? 

9, If 2,100 ft. of li-inch flooring is required for the floors 
of a certain house, how much l^-inch flooring will be re- 
quired for the floors of another house 2i times as long and 
1^ times as wide ? 

10, Four railroad passengers rode 36 mi., 60 mi., 72 mi., 
and 96 mi. respectively. They paid in proportion to the 
distances they rode, and the sum of their fares was $9.24. 
How much did each man pay ? 

11, The capacity of a bin 24 ft. long, 4 ft. 6' wide, and 4 ft. 
8' deep is 405 bushels. What is the capacity of a bin 10^ 
ft. long, 6 ft. wide, and 6 ft. deep ? 

12, If 3 men dig 453 bushels of potatoes in a week, how 
many bushels can 2 men dig in 6 days ? 

13, If 3 men can lay a sidewalk 240 ft. long and 6 ft. 
wide, in 15 days, in how many days can, 5 men lay a walk 
180 ft. long and 4 ft. wide ? 

H, A pile of 4-foot wood 244 feet long and 5 feet high, 
was sold for $152.50. What was the price per cord ? 

(8 ft. by 4 ft. by 4 ft. =lcd.) 

15, If in 16 days of 9 hours each, 9 bricklayers lay a wall 
96 ft. long, 21 ft. high, and IJ ft. thick, in how many days 
of Hi hours each can 12 bricklayers lay a wall 126 ft. long, 
28 ft. high, and 1^ ft. thick ? 
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§ 19. POWERS AND ROOTS. 
I. Involution. 

169* A power is the product of equal factors. 

a. The second power or square is the product of two equal 
factors. 

hm The third power or ciibe is the product of three equal 
factors. 

c. The second power or square of 4 is 16 (=4x4); 
and the third power or cube of 4 is 64 (=4x4x4). 

170* Involution is the process of finding powers. 

17 !• The sign of involution is an index or exponent, 

which is a small figure placed at the right of, and above, a 
number. 

An exponent shows the required power of a number. Thus, 
21' signifies the square of 21; 3.5' signifies the cube of 3.5. 

172. Complete and learn the following table : 



Numbers. 

Squares. 

Cube& 


1 


9 


S 


u 


6 


6 


7 


8 


9 






































Numbers. 

Squares. 

Cubes. 


.1 


.9 


.s 


.k 


.6 


.6 


.7 


.8 


.9 







































Find the following ( ^- 
indicated powers: 1 ' . 



Problems. 
1. 47' 4- 901' 



7. ay 

8. (I)' 

9, (15J)« 



10. .11^ 

11. 20.ie» 

12. (1.03)» 



5. 218» 

6. 139' 

II. Evolution. 

173. A root of a number is one of the equal factors that 
produce the number. 

a* The square root of a number is one of the two equal fac- 
tors that produce the number. 

b« The ct^e root of a number is one of the three equal factors 
that produce the number. 

c. The square root of 64 is 8 (64 = 8x8); 

and the cube root of 64 is 4 (64 = 4x4x4). 
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ltd. Evolution is the process of finding roots. 

17 S» The sign of evolution is -y/; it is called the radic 

sign. 

a« V pl&ced before a number, indicates that the square root of 1 
number is to be found. 

b. ^y placed before a number, indicates that the cube root of 1 
number is to be found. 

G. V^ indicates that the square root of 25 is to be found ; a 
^64 indicates that the cube root of 64 is to be found. 

d* A perfect power is a number whose exact root can be four 

e* An imperfect power is a number whose exact root can i 
be found. 

III. Extraction of thb Squarb Root. 
176* Eactraction of the square root is the process 
finding one of the two equal factors that produce a numb< 
The least and the greatest integer that can be expressed by c 
figure are, respectively, 1 and 9; and by two figures 10 and ! 
The least and the greatest decimal that can be expressed by c 
figure are, respectively, .1 and .9; and by two figures, .01 and .1 
The squares of these numbers are 

1*= 1 10»= 100 .I'rr.Ol .01* = .0001 

9* = 81 99' = 9,801 .9* = .81 .99* = .9801 

Comparing these numbers with their squares, we see that 

1, The square of an integer 

- , j one figure ) is expressed j one or two figures. 
^ ^ ( two figures J by ( three or four figures 

2, The square of a decimal 

expressed by \ ^"^ ^^^"'^ I '" expressed j two figures. 

( two figures f by ( four figures, 

and so on, of greater numbers. Hence, 
17 7 > Principle L ITie square of any integer is e/xfjfyress 
by twice as many figures as the hiteger, or one less than twi 
as many ; and the square of any decimal is expressed < 
twice as mxiny decimal figures as tJie decimal. 

From this principle it is evident that the number of ttoo-fgi 
periods in a number equals the number of places in its square ro 
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Squaring the integers 2, 130, and 25; and 9, 90, and 99; and the 
decimals .9, .25, and .99, we have 

2»= 4 9»= 81 .9' =.81 

20* = 400 90* = 8,100 .25* = .0625 

25* = 625 99* = 9,801 .99* = .9801 

Separating the squares into two-figure periods, and comparing the 
numbers with their squares, we see that 

i. The square of the left-hand digit is wholly in the left-hand 
period. And 

2. The square of the left-hand digit is the greatest square in 
the left-hand period. Hence, 

178* Principle II. The square of the left-hand order of 
units of a number is wholly ^ the left-hand period of the 
power ^ and is the greatest square in that period, 

179* To determine the parts that make up the square of 
a number, we will square 56 bj different processes. 

56 = 50+6; and 56*=56x5«vor 50+6 multiplied by 50+6. 

nSST PBOCSSS. BXCONO PBOCKS& THIRD PB0CBS8. 

56= 50-\-6= 60-{-6 

66— 50 + 6 = S0-{-6 

336= 300 + 36= {50x6) + 6^ 

280 =2,500 + 300 =50^+ (50x6) 



3, 136 = 2, 500 + 600 + 36 = 50^ + 2 X {50x6) + 6^ 

In the first process 56 is squared by the common method of mul- 
tiplication. 

In the second process the products of the units of the different 
orders are written separately. 

In the third process the factors that make up the different parts of 
the product are kept separate, the multiplications and additions 
being indicated only. This third process fully illustrates 

180* Principle III. The square of a number regarded 
a« ten^ and ones equals the square of the tens, plus two times 
the product of the tens and ones, plus the square of the ones. 

The several steps, in their order, in extraction of the square root, 
are based on the three principles now given. 
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Zi 



I 



Process. 



181m Ex. 1. Extract the square root of 3,136. 

Explanation. — Separating 
the number into periods 
of two figures each, I find 
that the root will be ex- 
pressed by two figures. 

I write 25, the greatest square 
in the left-hand period, un- 



srs6\t 

25 



2x60 = 100 
2x50 + 6 = 106 



636 
636 



der the period; and 5, the square root of 25, for the tens of the ro< 
Subtracting 25 from 31, and to the remainder annexing the nc 
period, I have 686. This number is made up of two times t 
product of the tens and the ones of the root, plus the square 
the ones ; t. ^. , of 2 X 50 X ones + ones '. 
Dividing 686 by 100 (= 2 x 50) regarded as a trial divisor, I obt« 
6, which I write for the ones of the root; and since 100 = 2: 
tens, and 686 = 2x5 tens x the ones, + the square of the ones 
also add 6 to 100, the trial divisor, making 106, the complete < 
visor. Multiplying this complete divisor by 6, the ones of t 
root, I have, Ist, — 6x6, or the square of the ones; and M, 
6 X 100, or two times the product of the tens and the ones. T 
product, 686, is the same as the dividend; and 56 is the squt 
root required. 
In extraction of the square root, only two periods 

figures are considered in connection. Hence, 

In obtaining any figure of the root except the first, the figure 
figures of the root already found are regarded as tens, and 1 
figure sought as ones; *. e., each succeeding figure of the rooi 
foimd in the same manner as the second figure of a root 
pressed by two figures. (See the solution of Ex. 2.) 

Ex. 2. Extract the square root of 56,192.7025. 



Full Process. 

5' 61' 92.70' 25 \ 237. 05 

2x20=40^ 



2x20+3=^3 

2X230=460 
2x230+7=^67 



161 
129 



3292 
3269 



{; 



18X «570= U7W 
[gXSS700=:U7l,O0 

SXiS37O0+5=474O5 



237025 
237025 



Y^ 



Common Process. 



5' 61' 92.70' 25 
± 
161 
129 

3292 
3269 



237025 
237025 



237,0 



JiS 



467 



47401 
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Ex. 3. Extract the square _ /Jsb ^/g89 17 

root of m P^°^^««- y eTs^^^/JTs^Ts 

182* Rule fob Extraction of Sqijaeb Root. 

I. To determine the number of figures in the root : — 
Separate the number into periods of two figures each, be- 
ginning at ones in an integer, and at tenths in a deci- 
mal. 

II. To find the first figure of the root : — 

1. Find the root of the greatest square in the left-hand 
period, and write it for the first figure of the root, 

2. Subtract this square from the first period ; and to the 
remainder annex the next period for a dividend, 

III. To find the second figure of the root: — 

1. Double the root already found, considered as tens, for 
a trial divisor, by which divide the dividend; write the re- 
sult for the second figure of the root, and also in the place of 
ones in the trial divisor, thus forming the complete divisor, 

2. Multiply the complete divisor by the secmid figure of 
ths root; subtract the product from the dividend/ and to the 
remainder annex the next period for a dividend, 

rV. To find the succeeding figures of the root : — 
I^oceed with the second, and with each succeeding divi- 
dend, in the same manner as with the first, 

a. If any dividend is less than the divisor: — Write a cipher in the 
root, and dUo on the right of the divisor; and annex the nsxt period 
to the dividend, for a new dividend. 

b* If there is a remainder after all the periods have been used: — 
Annex periods of decimal ciphers, and extend the work to any re- 
quired degree of exa^ctness. 

C. When the given number is an imperfect power: — Write + after 
the root, to indicate that the root is not exact. 

d. If the right-hand decimal period contains but one figure: — 
Annex a decimal cipher. 

e* To extract the square root of a mixed fractional number:— ^r«< 
reduce it to a mixed decimal number, or to an improper fradtUm. 
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8^ 



/ 



Problems. 
Extract the square root of | Find the value of 



i. 2,916. 
S, 582,169. 
S. 29,736,209. 



4. .0784. 
6. .186624. 



10. Vm- 

11. \/l,428JHf. 

12. V8. I IS. y/\ 



7. V66.26. 

^. V8,685.682681. 

9. V. 000289. 

H. What is the length of one side of a square piece 
land that contains 9,312.25 sq. ft. ? 

15, The surface of the water in a square reservoir mes 
ures 12,488^ sq. yd. How long is one side of the reservoi 

16, What are the dimensions of a box, the entire area 
its 6 equal square sides being 522f sq. in. 

11. A park is f as wide as it is long, and its area is d2,2< 
sq. ft. What are its dimensions? 

18, What is the length of one side of a square field who 
area is 21^ acres ? 

19, An oblong field containing 12.1 acres, is 4 times 
long as it is wide. What are its dimensions ? 

IV. Extraction op Cube Root. 

1.83. Exiradion of the cube rout is the process of fin 
ing one of the three equal factors that produce a number. 

The cubes of 1 and 9, iO and 99, .1 and .9, .01 and .99, respecti^ 
ly, are 

1»= 1 10'= 1,000. .1" = .001 .01" = .000001 
9' = 729 99» = 970,299 .9' = .729 .99' = .970299 
Comparing these numbers and their cubes, we see that 

1, The cube of an integer 
expressed j one figure ) is expressed ^ one, two, or three figun 
by ( two figures ) by 



( four, five, or six figures, 

2, The cube of a decimal 

, -; ( one fig:nre ) is expressed ( three decimal ficnirt 
pressed by -J ^ ^*^ >■ '^ -^ ° 

^ "^ ( two figures ) 

And so on, of greater numbers. Hence, 



two figures ) by ( six decimal figures. 
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184:» Principle I. The cube of any integer is expressed 
by three times as many figures as the integer^ or one or two 
less thaji three times as tnany y and the cube of any decimal 
is eocpressed by three times as many decimal figures as the 
decimal. 

From this principle it is evident that 

The number of three-figure periods in a number equals the num- 
ber of places in its cube root. 

Cubing the integers 2, 20, and 25; 9, 90, and 99; and the decimals 
.9, .25, and .99, we have 

2'= 8 9'= 729 .9' = .729 

20'= 8,000 90^ = 729,000 .25' = .015625 

25' = 15,625 99' = 970,299 .99' = .970299 

Separating the cubes into three-figure periods, and comparing the 
numbers with their cubes, we see tiat 

i. The cube of the left-hand digit is wholly in the left-hand 
period. And 

2. The cube of the left-hand digit is the greatest cube in the 
left-hand period. Hence, 

18S. Principle II. ITie cube of the left-hand order of 
units of a number is wholly in the left-hand period of the 
power, and is the greatest cube in that period. 

186 • To determine the parts that make up the cube of a 
number, we will cube 35 by different processes. 

35^30-f6; and 35^=35x35x35, or the product of 30 + 6, 
304-5, and 30 + 5. 



First Prooess. 


Second Process. 


Third Process. 


S5=: 


SO^- 6= 


SO+S 


35= 


SO-h 5= 


SO+6 



175= 150+ £5=. (SOX 5) +5^ 

105 = 900+150 = = 80"^+ \S0X5) 

1225= 900+800+ 25= 80^+2x(80X5)+5^ 

35= 30+ 5= 80+5 

6125= 4500+1500 + 125= (80^x5)+2x(30X5^)+5* 

8675 = 27000+ 9000+ 750 = 8O'+2x(30^x5)+ {80 XS*) 

42875= 27000+13500+2250+125= S0*+3X(S(/'x5)+8x{SOxS^)+5* 
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The several parts of the cube, reading from the left, are 

l8t. The cube of the tens, 27,000 

M, Three times the square of the tens x the ones, 13,500 

Sd. Three times the tens X the square of the ones, 2,250 

4th. The cube of the ones, 125 

That is, 35" = 42,875 

187 • Pbinciple III. The cube of a number, regarded as 
tens and ones, is equal to the cube of the tens, plus three times 
the product of the sqitare of the tens and the ones, plies three 
times the product of the tens and the square of the ones, plus 
the cube of the ones, 

188. The several steps, in their order, in extraction of 
the cube root, are based on the three principles now given. 

189* Ex. 1. Extract Process. 

the cube root of 42,875. A2'87S\3S 

Explanation. — Separat- ^^ ^-^ — • 



ing the number into pe 

riods of three figures 3 xS0* = 2,700 

each, I find that the 3 xSO xS= ^50 

root will be expressed J* = 25 



15875 



15875 



by two figures. 

I write 27, the greatest 3,175 

cube in the left-hand 

period, under the period ; and 3, the cube root of 27, for the 
tens of the root. 

Subtracting 27 from 42, and to the remainder annexing the next 
period, I have 15,875. This number is made up of three times 
the product of the square of the tens and the ones, plus three 
times the product of the tens and the square of the ones, plus the 
cube of the ones ; i. «. , of 3 x 30' x ones, +3 x 30 x ones', +ones*. 

Considering the first figure of the root as tens, and multiplying 
its square by 3, 1 have 2,700 for a trial divisor. Dividing 15,875 
by this trial divisor, I have 5 for the ones of the root. 

Adding to the trial divisor 450 (=3 x 30 x 5) and also 25 (= 5«), I 
have 3,175, the complete divisor. 

Then, multiplying this complete divisor by 5, the ones of the root, 
I have 15,875, which is made up of, Ut, — 5 x 5 x 5, or ones*, 
;?(?,— 3x30x5x5, or 3 x tens x ones' ; and, 5(?,— 3x80x30x5, 
or 3 x tens' x ones. 

i have now used all of the given number, and 85 is the cube root 
required. 
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In extraction of the cube root, only two periods of figures are 
considered in connection. Hence, 

Any figure of the root after the second, is found in the same manner 
as the second figure of a root expressed by two figures. 

This is fully shown in the solution of Ex. 2. 
Ex. 2. What is the cube root of 9,938,375 ? 



Full Process. 



9'938'375\215 
8 



Trial divisor, 3x20^=: 1,200 1938 
3x20x1= 60 
P= I 

Complete divisor, 1,261 1261 

Trial divisor, 3 X 210^ = 132,300 
3x210x5 = 3,150 

Complete divisor, 135,1^5 



677375 



Common Process. 



9'938'375 
8 



1,938 
1,261 



677,375 
677,375 



215 



1,261 



135,475 



677375 



Process. 



y^imos 



1331 



{^1331 



11 ** 



Ex. 3. Find the cube root of 105^^^^, 

lOO* Rule fob Extbaction op Cube Root. 

I. To deterniiue the number of figures in the root : — 

Separate the number into three-figure peinods, beginning 
at ones iii an integer, and at tent/is in a decimal, 

II. To find the first figure of the root : — 

1, Find the root of the greatest cube in the left-hand 
period, and write, it for the first figure of the root. 

2, Subtract this cube from the first period, and to the re* 
mainder annex the next period for a dividend. 

III. To find the second figure of the root : — 

1. Square that part of the root found, considered as tens, 
and multiply the square by 3, for a trial divisor, by which 
divide the dividend; and write the restdt for the second fig- 
ure of the root. 
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2. To the trial divisor add S times theprodiict of the tens 
and ones of the root already foundy and also the square of the 
ones, for a complete divisor, 

S, Multiply the complete divisor hy the second figure of 
the root; subtract the product from the dividend; and to the 
remainder annex ths next period, for a second dividend, 

IV. To find the succeeding figures of the root : — 

Proceed with the second, and each succeeding dividend, in 
the same manner as with the first, until all the periods are used, 

a* If any dividend is less than the divisor : — Write a cipher in the 
root; annex two ciphers to the tiial divisor, for a new divisor; and^ 
the next period to the dividend, for a new dividend. 

b. Adapt remarks a, 6, c, d, e, after rule for extraction of square 
root, Art. 182, to apply to extraction of cube root. 

Problems. 
Extract the cube root of Find the value of 



1. 148,877. 

2. 39,304. 
S. .006859. 



^ .658503. 

5, .000512. 

6, 300.763. 



^0. </Wf' 
12, ^5^. 



7. -^178.453547. 

8. -3^128.024064. 

9. -3^119,095.488. 

18, The capacity of a cubical cistern is 6 cu. yd. 19 cu. ft. 
1,664 cu. in. What is its size ? 

H. Find one of the three equal factors of 118,805,247,296. 

15, The contents of a wall are 216 cu. ft., its height is 2 
times its thickness, and its length is 16 times its height. 
What are its dimensions ? 

What is the inside measurement 

16, Of a cubic box that will hold a bushel of wheat ? 

17, Of a cubic can that will hold a gallon of oil? 

18, What is one dimension of a cubical bin that will hold 
the same number of bushels of wheat as a bin that is 12 ft. 
long, 7 ft. wide, and 4 ft. deep ? 

19, Find the inside measurement of a cubic box whose 
capacity equals that of a box 6 ft. 6 in. long, '^ ft. 6 in. wide, 
and 4 ft. 4 in. deep. 
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§ 90. MEASUREMENTS. 
I. Applications of Square and Cubb Root. 

191» The most important applications of square root 
and cube root are, in finding the sides of right-angled trian- 
gles, and in computations of like parts of similar figures and 
similar volumes. 

The principles upon which the applications of these proc- 
esses are based are demonstrated in geometry. 

To find the hypothenuse of a triangle. ^ 

192* The hypetlienuse of a right-angled 
triangle is its longest side. 

193 • The hase and perpendicvlar of a right- 
angled triangle are the two sides that include the right angle. 

a. In the right-angled triangle a be, the side 
a c is the hypothenuse, the side a 5 is the 
base, and the side c 6 is the perpendicular. 

b. The two shorter sides are also called the 
legs of tlie triangle. 

The area of the square described (or drawn) 

on the hypothenuse of a right-angled triangle, 

is equal to the sum of the areas of the squares 

described on the other two sides. Hence, Figure ii. 

194* The hypothenuse of a right-angled triangle equals 
the square root of the sum of the squares of the other two sides. 

Problems. 
i. My garden is a rectangle 116 ft. 2 in. long, and 87 ft. 9 ia 
wide. What is the distance between the diagonal comers ? 

2. Find the length of a hand rail to a straight flight of 
19 stairs, each 10^ in. wide and H in. high. 

3. The four-sided roof of a house is 24 ft. by 30 ft. at the 
eaves, and the peak is 9 ft. higher than the eaves. What is 
the distance from either comer of the roof to the peak ? 

4. A ladder 39 ft. long reaches the top of a building 36 ft 
high. How far from the building does its foot stand ? 
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5. What is the distance from the top of a building 72 ft. 
high, to the opposite side of a street 82 ft. wide ? 

6. The distance between the* diagonal comers of two in- 
tersecting streets of equal width, is 88 ft. How wide are 
the streets ? 

7. Find the side of a cube whose diagonal is 43.3 inches. 

8. The rafters are 16.5 ft. long, and the gable is 26.4 ft 
wide. How high above the eaves is the gable peak ? 

9. Three iron rods extend from the top of a derrick 30 ft. 
high, to the ground at the distances of 40 ft., 72 ft., and 133 
ft. 4 in. from the foot of the derrick. Find the lengths of 
these iron rods. 

10. What are the dimensions of the ends of the largest 
stick of square timber that can be cut from a log 22 inches 
in diameter ? 

IL Prisms, Cylinders, Pyramids, Cones, and Spheres. 
19S» A polygon is a plane figure 
whose sides are straight lines. 

196. A prism is a solid whose bases 

are equal parallel polygons, and whose 

sides are parallelograms. 

The name of a prism is determined from Figure is. Figure 19. 
the form of its bases or ends. 

197. A cylinder is a solid of uniform diameter, whose 
bases are equal parallel circles. 

a. The axis of a prism or of a cylinder is a straight line that 

joins the centres of its bases. 

b« A right prison or a rigJit cylinder 

is one whose axis is perpendicular to its 

bases. 

198* A jyyramid is a solid whose 

base is a polygon, and whose sides are 

triangles terminating in a point or vertex. 

199. A cone is a solid, whose base 
is a circle, and whose top is terminated in a point or vertex. 







Figure 20. Figure 21. 
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a* The aocis of a pyramid or of a cone is a straight line 
that joins the vertex with the centre of its base. 

b. A right pyramid or a right cone is one whose axis 
is perpendicular to its base. 

c« The attitude of a pyram,id or of a cone is the per- 
pendicular height of its vertex above its base. 

d. The slant height of a pyram,id is the distance from 
the vertex to the middle of one side of its base. 

e. The slant height of a cone is the distance from its ver- 
tex to the circimiference of its base. 

Case L To find the area of a prism, cylinder, psnra* 
mid, or cone. 

200* The entire surface of a prism consists of its bases 
and its sides. And 

The entire surface of a cylinder consists of its bases and its 
curved surface (which is equal to a parallelogram whose two 
dimensions are the length and circumference of the cylinder). 

Ex. 1. What is the area of a prism 8 feet long and 14 
inches square? 

Full Solution. 

2 X H X H sq.in, =^ 392 sq, in., area of the hoses. 

i X 1 4 X 9 6 sq.in, z= S j3 7 6 sq. in., area of the four sides. 

Total area, 5,768 sq. in. = -4 »§'. W* -i ^9'fi' ^ *?'• *^ 
Ex. 2. What is the area of a cylinder 8 feet long and 
14 inches in diameter? 

Full Solution. 
S^ X Hin.=i Jf.J^ in., circumference. 
2 X ^ X "^ sq.in. zzz 308 sq. in., area of the bases. 
4-4 X 9 6 sq. in. z=: ^,2 2 j^ sq. in., area of curved surface. 

Total area, ^,532 8qAn.=^3 sq.yd.J^sq,ft.68 sq.in. 

The number of units in the eiitire area of a prism or a 
cylinder is equal to the sum of the units in its bases, plus 
the units in its lateral surface. 
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201» The entire surface of a pyramid consists of its base 
and its lateral surfaces. And 

The entire surface of a cone consists of its base and its 

lateral surface (which is equal to a triangle whose base is 

the periphery of the base of the cone, and whose altitude is 

its slant height). ^ 

^ ^ Process. 

Ex. 1. The slant 7x7«^.tn.= 49 sq. in., area of base. 
height of a pyra- ^ ^ j_ajc^ ^ ^^J, sqAn.,area of the J, sides. 
mid IS 16 inches, „ ^ -— — . "^ 

and the base is Entire area, 27 S sq. in. 

1 inches square. What is the area ? 

Ex. 2. The periphery of the base of a cone is 60 inches, 
and the slant height is 2 feet. How many square inches are 
there on the surface of the cone ? 



Process. 



24 in 



60 in. -^3^ — ^^77^*, diameter of base. 



4 i 

(io/W=)Wx^^f^= 286^ 8q.in.,areaoj base. 

^ — ^ *^'**' = 720 sq. in.j area of curved surface. 
Entire surface of cone, 1,800 ^^ sq. in. 

TTie number of units in the entire surface of a pyramid 
or a cone is equal to the sum of the units in its base, plus 
the units in its lateral surface. 

Problems. 
Required, 

1. The surface of a prism 1 ft. 9 in. long, and 8 in. square. 

2. The area of a stick of timber 50 ft. long, and 7 by 10 in. 

5. The curved surface of a granite column 18 inches in 
diameter and 20 feet high. 

4. The outer surface of an open tank 8 feet in diameter 
and 6 feet deep. 

6. The square yards on the surface of a conical spire 8 ft. 
4' in diameter at the base, and 72 ft. 6' high. 
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Find the lateral surface 

6. Of an octagonal (or eight-sided) spire 6 ft. on a side at 
the base, and 33 ft. slant height. 

7. Of a hexagonal (or six-sided) prism whose faces are 
each 3 ft. by 9^'. 

8. Of a log 28 ft. long and \T in diameter. 

9. Of an octagonal spire, each side of the base measuring 
6 ft., and the slant height 37 ft. 4 in. 

Required, the entire area 

10. Of a cone, the periphery being 40 inches, and the 
slant height 3 feet. 

11. Of a cone, the diameter of the base being llf inches, 
and the slant height 2 feet 6 inches. 

12. Of a pyramid, the slant height being 27 inches, and 
the base 11 inches square. 

Case tl. To find the volume of a prism, cylinder, 
pyramid, or cone. 

202* The volume in a portion of a prism or of a cylinder 
1 foot long, equals the number of square units in either base ; 
the volume of a portion of the same prism or cylinder 4, 5, 
or 6 feet long is 4, 5, or 6 times as much as the volume of a 
portion of the same prism or cylinder 1 foot long. 

Ex. The area of the ^ 

, « , , Process. 

base of a hexagonal 

prism is 78 sq. ft., and 19 ft. 6 in. = 19.5 ft. 

its length is 19 ft. 6 in. ^9.5 x 78 m.ft. = 1,521 cu.ft. 
What is its volume ? 

L The number ^of units in the volume of a prism or a cyl- 
inder is equal to the prodicct of the nianber of units in the 
base, midtiplied by the number of units in the length. 

II. Ths volume of a pyramid is one third as much as the 
volume of a prism that has the same base and altitude. And 

III. The volume of a cone is one third as much as the vol- 
ume of a cylinder that has the same base and altitude. 
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Ex. 1. The area of the base of an octagonal pyramid is 
36 sq. ft., and its altitude is 15 ft. 4 in. What is its volume ? 

Ex. 2. What Process. 

are the cubic ^'^^'^ ^-f^ ^^jsica.fl.^^lumeof pyramid. 
contents oi a ^ 

cone 6 ft. in di- • Process. 

ameter at the S^ x 6 ft. = ISfft, circumference of base. 

base, and 10 } x(jlrofl8f9q.ft.) = g8f»q,ft.,areaofbase. 

ft. 8 in. high? lofx ^sfcu.ft. .^^^ ^ , . 

s 

Problems. 
Required, 

1. The volume of a cylindrical shaft of marble 2 ft. 3 in. 
in diameter, and 16 ft. 9 in. high. 

2. The cubic contents of a stick of timber 24 ft. long, the 
bases being right-angled triangles, the two shorter sides of 
each of which are 18 in. 

5. The capacity of a tube 8 ft. long and 4 in. in diameter. 
i. The contents, in gallons, of a cistern 5 feet in diame- 
ter, and 6 ft. deep. 

6. What are the cubical contents of a shaft 29 ft. long, 
and 9' in diameter ? 

6. What length of wire ^ of an inch in diameter can be 
drawn from a cubic foot of brass ? 

7. How many tons of hay can be stored in a loft under a 
four-sided roof 30 ft. square and 10 ft. high to the peak ? 

In Case I, page 356, 

8. Find the volume of the cone, problem 10. 

9. Find the volume of the pyramid, problem 12. 

10. In a stack of hay 19 ft. in diameter and 17 ft. high, 
with a conical top 17 ft. high, are how many tons? 

11. A cistern 6i ft. in diameter, and 8 ft. deep, contains 
how many gallons ? How many barrels ? 

12. A rectangular cistern 12ft. long, 10 ft. wide, and 9 ft 
deep will hold how many barrels of water ? 
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Case III. To find the area, and the volume of a sphere. 

fi03* A sphere or a globe is a solid bounded by 
a curved surface, every part of which is equally 
distant from the point within, called its centre. 

204:. A hemisphere is one half of a sphere. Figure 19. 

20S* I. The area of a sphere is i times as much as the 
area of a circle of t/ie same diameter, 

II. The volume of a sphere is two thirds as much as the 
volume of a cylinder whose diameter and altitude are^ eachy 
equal to the diameter of tJie sphere, 

Ex. Find the area and the volume of a 13-inch globe. 

Full Solution. 
5f X IS in, =:40f in.y circumference of 13-inch cylinder, 
i of IS =z6i,and i of i0^ = 20^, 

6^ X 20 f sq, in, =: 1 3 2 ^^ sq, in., area of base of cylinder, 
4 X 132^ sq, in, = 531^ sq, in,, area of y lobe. 

13 X 132-^^ cu, in, = 1^726:fl[ cu, in., volume of cylinder, 
f of 1,7 26:^ cu, in, = 1,150^^ cu. in,, volume of globe. 

^ . , Problems. 

Kequired, 

1. The area and the volume of a 15-inch school-globe. 

2. The area of a 2-inch ivory ball. 

3. The volume of a 10-inch foot-ball. 

Jf. The area of a hemisphere 12 inches in diameter. 

5. The volume of the earth, the diameter being 7,911 miles. 

6, What is the area, and what is the volume, of the largest 
globe that can be turned from a block of mahogany which 
is a 10-inch cube? 

III. Dimensions, Abeas, and Volumes op Similab Sub- 
faces AND Similab Solids. 

206. Similar surfaces and similar solids are such as 
are of the same forms without regard to size. 



ME A S UR EM EN T8, 369 

^, J, (2 inches, is 4 square inches. 

The area of a square 1 ^ • i. • « .r • l 

, . , . •< 5 inches, is 25 square inches, 

whose side is i o • i - oa • l 

( 8 inches, is 64 square inches. 

The areas of squares and other similar surfaces are to 
each other as the squares of their similar dimejisions, 

mi 1 ^t V, ( 2 inches, is 8 cubic inches. 
The volume of a cube ) ^ , , .,nr v - x 
1 J . < 5 inches, is 125 cubic inches, 

whose edge is i o • u • em i.- • i 

( 8 inches, is 612 cubic inches. 

77ie volumes of cubes and other similar solids are to each 
ot/ier as the cubes of their similar dimensions. 

Pboblems. 

1. A tract of Government land 160 rods square is a quarter- 
section. What is the length of one side of a square tract 
that contains 36,000 acres ? 

2. If a 6-inch cube of iron weighs 60.6 pounds, what is 
the weight of a 3-foot cube ? 

3. What is the circumference of a circle whose area is 
3 times the area of a circle 20 inches in diameter? 

^. The surface of a globe 1 foot in diameter is 3.1416 
square feet. What is the surface of a globe 5 feet in 
cGameter ? Of a globe 6 inches in diameter ? 

5. Find the circumference of a globe whose volume is 
64 times the volume of a globe 1 inches in diameter. 

6. If the volume of a pyramid 20 ft. high is 4,600 cu. ft., 
what is the volume of a similar pyramid 100 ft. high ? 

7. The diameter of the base of a certain cone is 24 feet ; 
and from the top part i of its volume is cut off, by a plane 
parallel to its base. What is the diameter of the base of 
the part cut off? 

A ball 6 inches in diameter weighs 32 pounds; 

8. What is the weight of a ball 3 inches in diameter ? 

9. What is the diameter of a ball that weighs 500 pounds ? 
10, A certain watering-trough, 6 feet long, holds 12 pail- 

f uls. What is the capacity of a similar trough 8 feet long ? 
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§ a*. FORMS OF BUSINESS PAPER. 

NoHt.— Sabstitute other words for the words in Italics, as occasion maj reqaira 

I. Promissort Notes. 

On Demand. 
$235^ Chicago, Sept. 15, 188S . 

On demand I promise to pay to Joseph Touuj, or order, Two ^^ 
dred Thirty-five and -fi^jf Dollars, with interest, for value received. 

Jas. T, Bryant, 

Time, without Interest. 
$60 Detroit, Bee. 1,1882. 

Six months after date, I promise to pay to John Smith, or order, at 
his office, Sixty Dollars, for value received. p^^ Jones 

Time, with Interest. 
%^6^1F Cleveland, Oct. 3, 1882. 

Ninety days after date, I promise to pa ' to Wm. Brown, or bearer, 
Fifty-six and 7%- Dollars, with interest, foi "^ue received. 

David Greene, 

Bankable Note. 
$ Ifi Boston, June 21, 1882. 

Tt months after date, I promise to pay to the order of Edwar- 
El V, at the Fourth National Bank, One Thousand Dollars, for value 
r .eived. .^u. Henry Hudson, 

Joint Note. 
$290 St. Louis, Jan. 20, 1882. 

Sixty days after date, we promise to pay to Henry W. Baymond, or 
OT^QV^sVvDo Hundred Ninety Dollars, for value received. 

Davis <St Williams, 

Merchandise Note. 
$750 55 r:!waukee, Feb. 4, 188$.^ 

e first day of August next, I promise to pay t Bay & Mitchcs: 
, at th^r mills in this City, Seven Hundrm ^^^ f 'oUars, in "JSfo, 



On the 
or order, 

I wheat, at the market price when due, ioxYdXueref^^, * J«'^ 

Edwd, Denton, 
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Judgment Note. 
%Ji,00 PitUimrgh, March 17, 1882, 

One yea/r after date, I promise to pay to Joseph U ^^e db Co., Four 
Hundred Dollars, with interest, for value receiTed. 

And I do hereby authorize any attorney of any Court of Beeord in 
Ptmvsylvama or elsewhere, at any time after the above promissoiy 
note becomes due and remains unpaid, to confess judgment for the 
above sum, with release of errors. 

Witness my hand and seal, the date above written. . .^a^ . 

W»*ue8s present, Abd JV. Brawn, ] L.8. >• 

AM, Clark, >' * — * 



IL DuB-BlLL8. 

payable in Money. 
$15 ' Buffalo, Jidy 1, 1882, 

Due Sylvia J, Eoitman Fifteen Dollars, one day after date, for value 
receive ^^ SUmeman, 

Payable in Merohandise. 
t^^Mr ^ P&rOand, Nov, 29, 1882, 

Due W, J, Hunt, or.bear^f. Ninety-ax Dollars and Fifty Cents, pay- 
able in goods from ouretf^, ' Johnecm, Luce dk Co. 

III. Orders. 
Payable in Money. ^ - 

Mr..F^ Cooper, ^f'^' ^f*' ^'V-'C' . 

Please pay to Henry H Rice Ten Dollars, on my aocou .cr— ^'> >. 

OHi *• Turner, 
Payable in Merchandise. 

Burlington, March 18, 1882, 
i. J. Mason db Co,, * 

Please pay to Andrew Adams, or bearer, Sixteen Dollars and . mty 
Jive Gents ($1^^), merchandise, and charge to my account. 

B, F. Baker, 
Bank Check. 
$^f O^jf Springfield, Sept, 1, 1882, 

^YtoE.A.. w. fd, or order, Tu>o Hundred Ten and //g^ Dollars, 

Wood <k Harrison. 

Q 
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IV. Drafts. 

Sight Draft. 
ti^^-fAf Omaha, Neb., Aug. U. 1SS2, 

At sight, vfithout grace, pay to the order of Day db Martin, Fov/r 
Hundred Ninety-three and i4ftr Dollars, value received, and charge 
to^racc't. PMer&BUss. 

To C. C. OotM, 

8t Paul, Minn. 

Time Draft. 
$900 Dmwr, Col., Feb. 10, 18S2. 

Ten days after date pay to Edward Newton, or order. Nine Hundred 
Dollars, for value received, and charge to acc't of 

To C. 8. Grigga A Co., G. W. Sumner. 

Chieago, III. 

Time Draft, collectible through a Bank. 

$3,500 Pi'dladelphia, Jan. 2, 1882. 

Ten days after sight, jwiy to the order of George H. Logan, at the 
' Chemical Bank, Three Thousand Mve Hundred Dollars, and charge to 

ftcc'* ^^ Thom^M Hunter, 

To D. Appleton ds c^., 716 FUbert Street. 

Ntw York CUy. 

V. Receipts. 

In Full of all Demands. 

$97-f^ Albany, June 27, 1882. 

Received of E. H. Bansom dt Co., Ninety-seven and 7% Dollars, in 
full of all demands. g^ jr g^^y 

By Agent or Olerk,— in Full of Accounts 

Received, Cincinnati, January 20, 1882, of Wm. T. Harris, 

J^w Hundred Dollars, in full of accounts to date. 

David Pickering, 

per Henry Wood, 

For Note on Account. 
$396-:^ New York, May 4, 1882. 

Received of Anson Biehmond of Troy, his note at three months, dated 
Sd inst., for Three Hundred Ninety-six and 7%^ Dollars, on account. 

W. <fc B. Douglas, 

87 John St 
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§ 99. TAX, COMPOUND INTEREST, AND COIS TABLES 

L Tax Table. 

(lUite of valaatioo, U nUIte on a dolUr, or .16% of aflsured valoatioa.) 



Prop. 



$1 
2 

8 

4 

5 

6 

7 
8 
9 



Tax. 



$.0015 
.0030 
.0045 
.0060 
.0075 
.0090 
.0105 
.0120 
.0135 



Peop. 



$10 
20 
80 
40 
50 
60 
70 
80 
90 



Tax. 



$.015 
.080 
.045 
.060 
.075 
.090 
.105 
.120 
.135 



Peop. 



$100 
200 
800 
400 
500 
600 
700 
800 
900 



Tax. 



$ 



.15 

.30 

.45 

.60 

.75 

.90 

1.05 

1.20 

1.85 



Prop. 



$1,000 
2,000 
8,000 
4,000 
5,000 
6,000' 
7,000 
8,000 
9,000 



Tax. 



$1.50 

8.00 

4.50 

6.00 

7.50 

9.00 

10.50 

12.00 

13.50 



Pboosss. 



$759 

.90 

.06 

.003 

1.875 



Ex. By the above table, find the tax of 2Vw on $5,000, 
a person who is assessed on $5i642 ; and « « ut, 
who pays for 3 polls, at $.62^ each. ^ ^b,| 

IMaJL tax, %10.5U 

IL Compound Interest Table. 

Showing the amoant of $1 at 2^ 3, 3f , 4, 6, 6, 7, and 8 por cent compound iaterast for 

any number of years from 1 to 20. 



Ymt*. 

1 


«><P«rot. 


J per cent 


aXperct- 


4 MT oeat. 


6 percent. 


6 percent. 


7 percent. 


8 per cent. 


1.086000 


1.030000 


1.035000 


1. 040000 


1.050000 


1.060000 


1.070000 


1.080000 


2 


1.0B0025 


1.060900 


1.071225 


1.061600 


1.102500 


1.123600 


1.14490> 


1.166400 


8 


1.076891 


1.092727 


1.108718 


1.124864 


1.157625 


1.191016 


1 226043 


1.259712 


4 


1.108818 


1.126509 


1.147523 


1.160869 


1.215606 


1.262477 


1.810796 


1.860480 


5 


1.181408 


1.159274 


1.187686 


1.216658 


1.276282 


1.888226 


1.402562 


1.469828 


6 


1.169003 


1.194062 


1.229255 


1.266319 


1.840006 


1.418519 


1.600780 


1.666874 


7 


1.188686 


1.229874 


1.272279 


1 815982 


1.407100 


1.606680 


1.605782 


1.718824 


8 


1.218403 


1.266770 


1.816809 


1.868669 


1.477466 


1.693848 


1.718186 


1.860900 


9 


1.248863 


1.804778 


1.862897 


1.428812 


1.651828 


1.689479 


1.888459 


1.999006 


10 


1.280065 


1.848916 


1.410599 


1.480244 


1.628885 


1.790648 


1.967161 


2.168025 


11 


1.812067 


1.881234 


1.459970 


1.589454 


1.710889 


1.896299 


2.104862 


2.881689 


12 


1.844889 


1.425761 


1.611060 


1.601082 


1.796856 


2.012197 


2.252192 


2.518170 


18 


1.878511 


1.468534 


1.568066 


1.665074 


1.886649 


2.182928 


2.409645 


2.719624 


14 


1.412974 


1.612690 


1.618695 


1.781676 


1.979032 


2.260904 


2.578684 


2.937194 


16 


1.448296 


1.557967 


1.675349 


1.800M4 


2.078928 


2.896558 


2.759082 


3.172169 


16 


1.484506 


1.604706 


1.733966 


1.672981 


2.182876 


2.540352 


2.962164 


8.425943 


17 


1.621616 


1.652848 


1.794676 


1.947901 


2.29201B 


2.69i778 


8.158815 


3.700018 


18 


1 669669 


1.702488 


1.857489 


2.025817 


2.406619 


2.854889 


8.379982 


8.996020 


19 


1.698650 


1.758506 


1.922501 


2.106849 


2.626960 


8.026600 


8.616628 


4.816701 


20 


1.688616 


1.806111 


1.960789 


2.191128 


2.668298 


3.207186 


8.869685 


4.6600CT 



864 



SUPPLEMENT, 



TJse the componnd interest table on page 353 as follows : 

L To find the amount of any given principal for years i—MuUiplp 
the amount of $1 for the given number of years at the given rate ^, by 
the number estpremng the principal. 

n. To find the compound interest :— Subtract the principal from the 
amount. 

When there are months and days in the given time i—Find the dm^ 
pie interest on the amount for the months and daps, and add it to the 
amount for the years. The sum unU be the amount for the whole Urns. 

III. Estimate of Values of Foreign Coins. 
As proclaimed by the Secretary of the Treasury, January 2, 1882. 



Coontry. 



Austria 

Belgium 

Bolivia 

Braril 

British Possess, in N. A.. . 

Chili 

Cuba 

Denmark 

Ecuador 

Egypt 

France 

Great Britain 

Greece 

German Empire . . 

Hayti 

India ^... 

Italy 

Japan 

Liberia 

Mexico. 

Netherlands. . 

Norway 

Peru 

Portugal 

Russia 

Sandwich Islands 

Spain 

Sweden ,.... 

Switzerland 

Tripoli 

Turkey.. 

U.S. of Colombia 

Venezuela 



Monetary Unil. 



Florin 

Franc 

Boliviano 

Milreis of 1,000 reis . . . . 

Dollar 

Peso 

Peso 

Crown 

Peso 

Piaster 

Franc 

Pound sterling 

Drachma 

Mark 

Gourde 

Rupee of 16 annas 

Lira 

Yen 

Dollar 

Dollar 

Florin 

Crown 

Sol 

Milreis of 1,000 reis .... 
Rouble of 100 copecks. 

Dollar 

Peseta of 100 centimes. 

Crown 

Franc 

Mahbub of 20 piasters. 

Piaster 

Peso 

Bolivar 



BtaodHd. 



Silver 

Gold and silver 

Silver 

Gold 

Gold 

Gold and silver 

Gold and silver 

Gold 

Silver 

Gold 

Gold and silver .... 

Gold 

Gold and silver 

Gold 

Gold and silver 

Silver 

Gold and silver .... 

Silver 

Gold 

Silver 

Gold and silver. ... 

Gold 

SUver 

Gold 

Silver 

Gold 

Gold and silver 

Gold 

Gold and silver 

Silver 

Gold 

Silver 

Gold and sUver 



Value 

I . u. s. 

Money. 



$.tt),6 
.19,8 
.88,8 
.64,6 

1.00 
.91,9 
.98,!$ 
.26,8 
.82,8 
.04,9 
.19,8 

4.86,6^ 
.19,8 
.28,8 
.96,6 
.39 
.19,8 
.88,7 

1.00 
.89,4 
.40,2 
.26,8 
.82,3 

1.08 
.65,8 

1.00 
.19,3 
.26,8 
.19,3 
.74,3 
.04,4 
.82,8 
.19,8 



[365] 



ANSWERS TO WRITTEN PROBLEMS. 



In most qf the cmstoerB expressing United States monep^ when the mitts are S ot 
misre, they are regarded as 1 cent; and when less than 6, they are rejected. 



INTEGERS. Addition. Art. 39. A. i— 19. ;e— 19. ^—26. 
.^15. 5—14. 5—19. 7—36. 8—25. 9—2S. 10—19. 11—20. It— 19. 
13—21. Ijh-^S. 15-21. 15—19. 17—33. 1^—35. B. l—4St. X—2&. 
3—29. ^—33. 5—41. 5—30. 7—33. ^—25. 5—31. 10—21. 11— 3». 
1^—40. IS— 21. 14—39. 15—34. 15—80. 17—30. 18— 2S. 19—29. 
^0—d2. tl—24. f^— 43. £S—m. C. 1—102. f— 76. 5—94. 4— 103. 
S—92. 5—113. 7—74. 5—88. 9—86. 1^?— 118. 11—89. IB— 08. 
IS—U. 14—73. 15—83. 15—80. 17—67. 15—78. 15—60. £0—79. 
;?1— 66. ;?^— 75. fJ- 77. j?4— 73. ;?5— 81. £6—SL £7—m. 

Art. 45. A. 1—3,070. ;?- $10,688. 5—13,053. 4— $110.84 
5—9,666. 5— $1,940,554. 7—3,673,757. 5— $9,953.33. 5—3,036,135. 
^. 1— $166. f— $89. 5— $105. 4— $133. 5— $77. 5— $90. 7— $131. 
5— $83. 5— $113. 16?— 1,731. 11—1,531. 1^—1,830. 15—1,748. 
14—899. 15—946. 15—3,335. 17—1,416. 15—1,344. 15— $170.36. 
;?^— $103.09. ^1— $181.83. ;?^— $349.03. ;?5— $301.89. f4— $60.83. 
^5_|258.99. ;?5— $138.04. f 7— $138.66. ;?5— $119.99. ;?5— $343.79. 
56?— $167.54 n. 1—51,360. ;?— 3,399,395. 5— $94,412.74 4— $ll,975.3a 
5—47,311,999. 5—34,793,183,104. 7— $430,431.05. F. 1—3,366 lb. 
;?— $51458. 5— $39437. 4— 3,143 bu. 5— 6441b. 5— 3111b. 7— $26.3& 
5— 957cd. 5— $681. 16?— $6,484. 11— 7,338 logs. 1;?— $430. 

Art. 46. A. 1—13,790. ;^— 1,939. 5— $5,410. 4—39,305. 5— $3.87. 
5—14,096. 7— $334. 5—376 persons. 5—383 barrels. 16?— 134 rd. 
12—694 mi. 1:^— $3,405. 15—1,989 bu. C 1— $17,995. ;?— $37,918. 
5—36,816,318. 4— $8,156. 5— $80.10. 5— $5,843. 7— $30,856. 
5— $444.93. 5-$3,810.44. 16^270,011,432. 11—48,637,000 sq. mi. 
1^— 3,784 cd. 15— 6,6491b. 14— $28,216,103. 15— $743.42. 15— $1,660.44 
17— $7,144.44. 15— $1,110.90. 15^3,198 bushels. ;?6?— $1,836.79. 
£1—69, 515, 137. ;9^— 939, 626, 817. 

SuBTBACTiON. Art. 59. A. 1—432. f— 411. 5—436. 4—374 
5—367. 5—63. 7—223 pins. 5—708 soldiers. 5—2,485 shingles. 
16>— 15,993 pounds. 11— $14,441. 1;?— $3,804.98. 15— $37,126.44. 
14— $5,636.75. R 1—331,308. ;?— 1,694,178. 5—74,493,314 
4—167,035,150. 5—4,987. 5— $6,138. 7—36,908. 5— $13.59. 
5—968,734. 16?— 7.348,889.- 11—253,393,037. 1^— $15,013. 19. 
15— $385.79. G. 1—38,607 T. ;?— 282 baskets. 5— $777. 4— $1,464. 
5—5,351 children. 5— $9,376. 7— $814.76. 5— $6,080.81. 5— $1,880. 
16?— $2,272. 11— 14,513 bu. 1;?— $46,792. 15— 259 A 14— 2,023 cd. 
15—19,419 ft. 15—1,669 lb. 17—34,484. 15—3,160 square mUea 
15—3,347 lb. 
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Art. ©O. A. l—eC^, Jf— $872,695. ^— «8.894,728. 4—9410,998,173 
^—$5,624.39. 6— $2,088.32. B. i--386. f— 568. ^—48.023. 4— 182. 
5—47,637. e— 47,455. 7—938. ^—1,990. 9—10,200. i^?— 1,052. 
ii— 9,262. i-?— 8,210. i;f— 435. 7^^9,020. i5— 100,045. 1(5—8,585. 
17—99,610. 15—91,025. 19— $953.25. ft?— $4,758.25. fl— $98,466.25. 
jpf— $3,805. fJ— $97,513. ;?4— $93,708. ^5— $8.86. ^6- $64.02. 
;?7— $180.58. f5— $55.16. f9^$171.72. 5^?— $116.56. 51—1,998. 
Jf— 15,001,986. J;?— 99,073. 5.^—4,164 D. 1—1,728. ;?— 1,732. 
^— 48yr. 4— 55 yr. 5— 211 yr. 6— 228yr. 5— $5,320. 9— $10,761 
1(^15,780 ft 11— 8,285 rifles. 1j?— 116,664,982. 15— 12,863,002 bu. 
J^— $16,166. 

Bevieuf. 1— $1,156. ;e— 7,018 pereons. 5— $5,744. ^-44,976,487. 
5— $449. 6— $3,056. 7— $10,081.19. 5—175 hhd.; 176,235 lb. 
9—181,169 T. 10—1,492 copies. 

MuiiTiPLicATiON. Art. 73. A. 1—738. ;?— 3,801. 5—16,346. 
4—76,992. 5—75,728. 6— $3,928. 7— $32,562. 5— $28,228. 9— $544.70. 
1(?— $17,661.60. 11—143,492 yd. If— 771,024 ft. 15—216,188 lb. 
14—360,063 T. B. 1— $2,275. f— $76,050. 5— $12.30. 4— $976. 
5— 8401b. tf— 42,240 ft. 7— $51,072. 5— 221,160 gal. 9— 160,255 lb. 
10—6,158,088. 11— $105; $112.50. If— $44.38. 

Art. 77. 1—7,500. f— 75,000. 5—89,200. 4—1,839,000. 5—3,920,000. 
«— 28,930.000. 7—478,000,000. 5—58,054,000,000. 9-45,360. 
10—272,800. 11—13,356,000. If— 625,230,000. 15—12,178,600,000. 
14—450,430,000,000. 15—7,620. 1^—996,000; 996,000,000. 17—583,200; 
583,200,000. 15—194,850,000. 19—146,400 bushels. fO— 29,400 lb. 
fl— 294,000 gallons, ff— 42,800 lb f5— 1,440 min. f4— $19,500. 
f5— $2,500. f6— $8,800. f7— $87.50. f5— $350. f9— $4,860. 
50— $97.50. 51— $2,550. 

Art. 80. A. 1—1,702. f— 15,174 5—241,056. 4—134,190. 
5—1,222,904. e— 6,139,776. 7—48,727,272. *-3,845,355. 9—149,598,976. 
10—48,078,027. 11—9,106. If— 43,289; 155,818,240. 15—11,702,718. 
14—4,814,156 yd. 15—2,868 lb. 16-1,044 eggs. 17—72,592 axes. 
15—66,836 nn. 19—67,482 lb. B. 1— $1,118,700. f— $11,187. 
^-$35,560.20. 4— $52,406.25. 5— $10,252,602.23. tf— $6,000. 
7— $225,952. 5— $2,112. 9— $77,698.25. 10— $109,515. 11— $1,267.36. 
If— $7.56. 15— $8.68. 14— $236.16. 15— $70.08. 16— $6.21. 
17— $3,996.75. 

Art. 82. 1—403,200. f— 68,640. 5—259,200. 4—1,248,000,000. 
/^-308,160,000. 6—3,360,000. 7—7,822,118,707,200. 5—2,623,023,200,000. 
9—183,230,150,040. 10— 2,331,6001b. 11— 42,000 words. If— $20,400. 
15— $120,000. 14—962,000 feet. 15—174,000 lb. 16—51,200 poles. 
17— $476. 15— $125. 19— $12,375. fO-7,400 lb. fl-43,240 lb. 
ff— 124,800 sheets. f5— $850,000. f4— $325,000. f5— 3,895,500,000. 

Art. 83. A. 1—6,158,088. f— 326,442. 5—793,082. 4—70,376,400,000 
5—210,457,200. 6—4,480,000. 7—4,284,000. 5—19,800,000. 

^—116,550,000. 1^-266,486,552. 11—756 wagons. If— 1,844 A. 
15—136,300 lb. 14—8,400 barrels. 15—84,823 T. l^-$232,650. 
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17— 25,272 persons. i*-642,000 ft. C.i— 55,615; 490,609. f— 186,800; 
1,500,000. J— 39,474; 3,508,800; 16,508,904. .f— 70,641,120 ; 
1,881,369,600. 5—59,373. 6—892,367,000. 7—27,618,720,000. 
^—29,836,064,832. d— 14,946,816. iO— $100,608,000. ii— $56,068.74 
i:^— $111,457,304. i^— 1,107,087,782,400. i.^$6,589,624,320. 

75—258,720 lb. 16— 56,940 times. 17-22,908 eggs. 15— 631,800 mi. 
15^21,600 sheets. ;?^?— 30,240 buttons. ;?1— $1,620. ;?^— 81,765 bar. 
IfJ— $1,244.10. 

Betfmo. 1— 900sq. mi. f— 5,040 lb. J— $822. 4— $64. 5— $984 
6—2,046 pickets. 7— $1,045.25. 5— $11,232. 5—289,085 pounds. 
10—18,648 yd. 11— $200. 1;?— 1,462 bu. 1^— $58,500. 1^—686 bu. 
15— 5,3001b. 16— 89 sets; 5,033 pieces. 17— $568. 50 aain. 15— $15,146. 
15— B, $1,350 ; C, $8,100 ; AU, $10,125. 

Division. Art. 97. 1—232. ;9— 212. .^—213. -#—411. 5—412. 
6—206. 7— 420 papers. 5— 210 bricks. 5—506. 

Art. 99. 1—821 da. ;9— 401 da. 5— $4,688. -f— $6,525 received; 
$4,350 paid. 5— $1,208. 6— 205 A. 7— $1,236. 5— 2511b. 5^$8,046. 
11— 948 bar. 1;?— 339 da. 1^—243 da. 14^—37 mi. 15— $13. 16— $18. 
17—184 bu. 18— S cars. 15— $48,896. SO— 10^ davs. ;^1— 16 oz. 
^-^—275 sacks. 23— %L ;?.f— $33. 25— ^ farms, 18 A. remainder. 
j^6— $1,005. ;f7— 18 full cargoes. 28—212 bales, 48 lb. remainder. 
^^—$5.37. SO— 120 pens. 51—18 mo. S2—2S sets. 55— $136.99. 
54—16 cars. 55— 591^%- 56—164 dozen pairs. 57—168 boxes. 
55—24 beUs. 55—40,508. 4^—327. 

Art. 102. 1—6.475. ;?— 1,627. 5— 76J^. 4—32,470. 5—7,250. 
^—3,296^^^^. 7— $430. 5— $.08. 5— $26.25. 10-$3.75. 11— $18.50. 
1^— $.56. 15— 18 horses, $7 left. 1^-375 bonds. 15— 583 freight-cars. 

Art. 104. 1 — 15 steam-tugs. 2 — 192 thousand ft. 5 — ^7 payments ; 
last payment, $156,750. 4 — 157tf bu. 5—98 full reams. 6—48 organs. 
7— 43 chests. 5— 24 hours. 5— 86^^^^. lO—lSSf^. 11— 22||m*. 
1^-365,482t^/M«,. 15-I2im». 14-2,102f||M. 15-143^^. 
16—105. 17— $25. 15— Quotient, 2,102 ; rem., 39,875. 15—376 horses. 

Art. 105. A. 1—831. ;?— 912,566. 5— 2,421||. 4—8,769. 5—372^. 
6-399iU«, 7—1,450. 5-l,143Mf. 5-l,941tft. 11-546* ; 409 1 ; 
468f 1^—4,122; 2,748; 2,061. 15—125; 327. 14— l?i* ; 31^J; 
7im. 15— $1.01; $4.03; $19.70. 16—6^jf; 320x1^; 436}fJ. 17—162. 
15— $152,60. 15—288. 20—108. 21—^1^. 22-16^. 23— 5m. 
^4— $484 ;^5— 4,400. 26—miiiU' ^—9,236. ;^5— 3,273. 
B. 1—4,059 sheep, f— 393 bar. 5—192 mi. 4—450 A. 5—3 dress 
patterns, 4 yd. rem. 6-— 48 machines. 7— 44 da. 5— $2.25. 5— $.15. 
10— 500 oranges. 11— 1,188 bar. 1;?— 209 da. 15— $134. 14— 70 bu. 
15—4,124 bu. 16—23 full casks. 17— $17. 15—60 lb. 15—46 mi. 
20—20 quires. ;^1— 57 kettles, 164 lb. rem. 

Art. 106. 1—217. 2—510. 5—229. 4—353. 5—254. 6—518. 
7—9 yr. 5—11 in. 5^-31 miles. 10— ld5 gallons. 11—137 pupila 
12—245 yd. 15— $31. 14— $333.08. 
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Art. 107. i-«6,880. ;9— 8,684.504. ^—$675.91. ^^260,618,400. 
5—28,784. 6—4,668.400. 7—29,798. ^—71. 5—27,072. iO— 268. 
ii— 248,400. i;?— 666,639. iJ— $1,180. i^— 640. i5— 4,680,000. 
i6— 7,000. i7— 2,297. i^— 86. i5— 15,226. ;^(?— 1,153. 

Beview Problems in Integers, ^.i— $83.33J; $19. 23 A- -?--4,855bu. 
^—$7,020. -^--8,102 bar. 5— $75,188. 6—2,681 bales, 112 lb. rem. 
7— 96 mi. ^—$244. 5^1,405 yd. iO— 2,0001b. ii— 8 yd. i;?— $4,427. 
15-1,176 T. i.f— 890 lb. i5— 14 payments ; last payment, $976. 
i6— 80 tubs. B. i— 116 sheep. ;?— $4.80. 5—22 cwt. 4— $18.24. 
5— $8 ; $4. 6—640 A. 7—109 head. ^—$128. 5—8 payments. 
iO— $7. ii— $56. iJ9— 41 dress patterns. i5— 1,044 cd. i^— Cap- 
tain, $980; mate, $420; each sailor, $70. iJ- $86,160. i6— Gaiued 
$578. i7— $4,848. i^— $9,797.75. i5— $669.25. 

DECIMALS. Addition. Art. 124. i— 968.59264. ;g^l8. 88875 T. 

5_-8,824.35. .f— $1,645.26. 5— $294.27. 6— $1.41. 7— $2,413,425. 

^—261.083 da. 5— 24 oz. i(?^2.889 T. ii— 40.06 A. iJ?— 26.125 bu. 

i5— 14.725 bu. i.f— 119,024.297458. iJ— $247.95. i6— $810,255. 
i7— $14.88. i^— 787.1925 gal. i5^2, 460. 40072. 

Subtraction. Art. 125. i— 125.92. ;?— 77.166. 5—1.02955. 
.^—873.875. 5—19,517.76744. 6— $62.85. 7— $.017. 5— $94,125. 
5— $.986. i(?— $47,125. ii— 16.7 yd. ij?— 281.4066 mi. i5— 1.66 in. 
i4— 72.45 miles. iJ— 10.75 gallons. i6— 68.18 rd. i7— 2.9375 lb. 
i^— 85.8605. id- 75.26 feet. ;?(?— 871.25 grains, fi— 840.94946. 
j?^— 753.1875 lb. ^5— $.68}. ;?.f— 127.6875 barrels. ;?5— $61.25. 
j?6— $67.62. £7—814.485 tons, f 5— $8,875. ^9—16.09375 bushels. 
56?— $2.40. 5i— 431.89 T. 5^— 84.65 gal. 55— $13.22. 54—55.266 A. 
55— $272.20, gain on oats; $45,125, gain on corn; $817,325, loss on 
wheat ; neither gain nor loss on all. 

Multiplication. Art. 126. i— 1,896.615. ;?— 48,187.04. 5—20.656. 
4—17,526.25. 5—348,572.16. 6— $8,496.06. 7— $73,837. 5— $37,880. 
P— $6,240. i^?— $1,275,498.45. ii— 1.1588. i-?— 628,980.98. IS^ 
$12,963.68. i4— $19,342.26. i5— 4013880638. i6— 82.6 ft. i7— 88 bu. 
i5— 3,907.6 days (2 leap-years). i5— 1,791.875 lb. j?(?— $1,045.25. 
;?i— $12.76. £^—$7.60. J?5— $573.50. ;?4— $6,525.40. ;^5— 284.64426 T. 
f 6— 1 . 59494 T. ;?7— 785. 925 lb. ^8—1, 892. 2725 gal. 

Art. 127. i— .0027328. ;^-.00588. 5— .00002358. 4— .00002793. 
5— .00899432. 6— ".015 bushel. 7— .09 mile. 5— $.07. 9-$. 08. 
iO— .0279 gal. ii— .000224. 

Art. 128. i— 587.8. :?— $28.10. 5—687.94. 4—59,604.3. 5— $6.25. 
6— $378,125. 7— .62 mi. ^—$42,697.60. 5— $76. i^?— $712.50. 

Art. 129. i— 8,642. ;?— $28,478. 5—12.007655. 4— $.80. 
5— .00000496. 6—16. 7—151,136,355.78. ^—$587,500. 5—625. 
iO— 49. ii— .766 pound. i<^— 1,568.75 yards. i5— 472.82 rods. 
i4— 15,472.85 T. i5— 144.875 gallons. i6— $3.57. i7— $15,937.50 
i5— $57.60. iP— $102,376. ;90— $18.04. W— $100. £^—$18.40 
f 5— $8.10. ;?4— 110.625. 
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Division. Art. 130. i— .044. ^—.023. ^^-.608. >-.07517- 
5— .036T. 6--.8126bar. 7— ♦2.35. ^—$2.25. ^— .825 bu. 

Art. 131. i— 87. J?— 96. ^—15 bar. .^23 sheets. 5— 19 over- 
coats. 6— 278 casks. 7— 17 loads. ^—819 lb. 5— .47 A 

Art. 132. i— 1,402.5. f— 140.25. ;f— 14.025. -^1.4025. 5— .14025. 
e--.014025. 7—1.4025. 5—14.025. 5—140.25. ii— .421+. i^— 125.399 +: 
i^— $2,076+. i.f— 14.875+. i5— 9.24oz. 1^—40.5 A i7— 54. 375 bu. 
18—% .337. id— $4,531,892+. 

Art. 133. i— 130.03+. i?— 280. ^—12 sacks. -^-6.4h. 5— 561b. 
e— 14 bottles. 7— .03125 gal. 

Art. 134. i— .023. ;?— .0625. .^—.00625. .^.008125. 5— .00546875. 
6— .037664+. 7— .0058. 5— $.04. d— .0095 oz. it?— $.009. 

Art. 136. i— 58.78. f— 1.25. 5—6.6227. .f— $.0075. 5— $.4875. 
6—2.06288. 7— 43. 46 A 5— 54.375 biL ^—9.875 mo. i6^$41,819.30. 

Arti.136. i— .048. Jf— 18,400. 5— .078125. ^—.00625. 5— 56.8cd. 
«— 4a5 times. 7—422.4 lb. 5—10.88 h, 5— .512 h. i6?— 65.625 bu. 
ii— 625.5 ^ons. i;?— 297.5 bushels. i^- $5,375. i.f— 280 lb. 
i5— 23 k)ungea. i6— $1,875. i7— .75 bu. i5— 43.6vd. id— 33 gob^ 
lets, 3.5 oz. rem. 20— Wl T. ; 1,105 lb. over. 21— \% full car loads. 
7 T. over. 22—^ sheep, 1.5 bushels rem. ;^J— 7 lots, .075 A. rem, 
24r—8!} da., 3 lb. over. 

Art. 139. :?— $6.03, 5— $173.25. 4r-$844.50. 5— $40.44 

Bemew. i— 2.4. ;?— 999.9. 5— .00078125. ^—$15.38+. 5— 14,525.28 T. 
6— $1,142.10. 7— $18.25. 5— $150. d— .125 bushel. iO— .475 acre, 
ii— $5,234.90. i;^— 66 cans; .25 pound left. iJ— 58.625 bushels. 
i4-_|15j46.71. i5— $18,375. i6— $4,375. i7— 1,357.05 bushels. 
i5— 1.5946 T. iS^.6875 of the vessel. ;9^— Lost $712,875. ^i— $ia28+. 

'—$40.11. f^- $92.50. 



PROPERTIES OP NUMBERS. Factobs and Divibobs. Art. 
144. i— 3, 3, 5, 7. 2—2, 2, 109. ^—3, 5, 87. .^863. 
5—3, 3, 8, 3, 8, 8. 6—2, 3, 8, 58. 7—2, 8, 11, 48. ^—3, 3, 5, 7, 81. 

Art. 146. i— 2, 2. 2—2, 2, 2, 2, 3. S—2, 2, 2, 8. ^—2, 2, 2, 5. 
5—3, 5. 6—2, 2. 

Art. 149. i— 32. 2—240. S—2S, ^—51. 5—351. 6—15. 7—72. 
8—28. 5—14. 10—406. 

Art. 150. i— 14. 2—4. S—2S. -^18. 6—9. 6— «. 7—5. 
5—450. 9—20 rd. 10—2 bu. in a bag ; 600 bags of wheat ; 432 bags 
of corn ; 892 bags of barley ; 898 bags of oats, ii— 40 yd.; 65 rooms, 
i;^— 136 suits. 

Multiples. Art 163. i— 144. f— 874. 5—1,140. .f— 5,200. 
5—10,230. 6—11,658. 

Art. 166. i— 264. ;?— 800. S—4S. Jh-90. 5—189. 6—2,016. 
7—72. 5—3,450. 5-1,512. i^?— 3,600. ii— 1,587,600. X?— 19,00a 
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Art. 158. i— 4,050. if— 1,680. ^—1,840. 4—42,930. ^— 2,62a 
C--610. 7—2,520. 5—10,500. 5— 15.40. i(?^960bu. ii— 240 mitt 
utee ; A, 20 miles ; B, 15 miles ; C, 12 miles, i^— 12,852 gal. 

Caiycbllation. Art. 161. i— 8. S—^. ^—4. 4—8. S—9. 
6—854. 7—17. 5—2. 5— 3J. iO— 6. 11—1. 1^—4. IS— 9, 
14—20. 15—11. 16—6^. 17—1. 18— ^. 19— S lb. ^0—22 cows, 
fi— 108bu. ;^^— 96mi. 2S—QT. ;?4— $74.67. J^5— 40da. f6— 30da. 

FRACTIONS. Reductions. Art. 177. i— f. ;?— f. S—{. 
4— f. 5— f. 6— ». 7—1. 8—fj. 9—^. 10-^, ii— f*. -?^— H- 
i*-A. -^-♦— if -'^— H*. i6— t yard. 17— i da. i5— |f ; If. 
19— i lb. f a-4V- ^^- if of a ton. 

Art. 179. i-ttf. ;?-H». ^-»Wr. Jh-fh- ^-W*- ^HHf- 
7— m. *— ^ASr- ^— tJ*. i^—i^^. -^i--A%. i^^-C. i^— Crushed. 

Art. 183. i-A. H, tt. ^-H. 4*. *-Hf, tti- -^-AV, ^, 
^. JWf. ^HrtH , »H, m», i««. e-iW«r. WWrt^, Am. ^— 
Aft, ittV *ft. JWV, «**. ^-tVWWt, imH, JSAWV. iJ'AWV, 

HttH, *«WV. ^-*ft» iWr, «ft, *ft. i^. 23,400. ii. *^, 

«m, JWA, *¥A> ttttt. 

Art. 186. J-H, «. ^-H, {«. s-ii, A, «. -f-A, fJ, «. 
^-», tt, tt. <?~tt, A, «. ^--i¥A, Htt, im, m^' ^~tt . 
»• H, H, ». 9-Vi, A, tt, «. 10-.^. 

Art. 188. i— 176. ^—18. 5—266. 4— l^A- ^— lift- fi"— 233^- 
7— 68f. 5—44. 9— lOf}. i(>— 378. li— 41A. i^— 62|. i^— 4,402. 
i,^276t. i5— 180f. i5— 151. i7— 168f. 15^-85ff. i^— 625. 
g0^4SS^, n—V^T. ;?;^—586f bushels. J?5— |488i. i84-|362f. 
f5— ^45f. 

Art. 190. J— H». f— 1^. 5— *F' -^— W' ^— HI*. ^—W. 
J4-4F. i^-HF' i^-*tt'^. ^^-m- -?^-~HF. id-H^. 

Addition. Art. 193. i— ^. ;^— If*- ^—1^- ^— "^tt- ^— W 
€-1^. 7-26HJ. ^-Itt. ^-BttJ. -?^-246tt. ii-43A. i^-18JA. 
iJ 4i}4 yd. i4— 246fJ mi. i5— f 90^4*. 

Art. 194. i-lH A. ;?-2A T. 5-2^. Jh^Wz^ ^-im- 
e—%^. 7— 3|. 5— 59A. 5— Entire salary. 10—^^. 11—^^cd. 
-'^-BAttr- -^^-Itt*. -?4-27JfJ. i5-109H. i6-140A\r miles. 
Z7— 137fi yd, 

Subtraction. Art. 196, i-^^. ^^^r^J. S—^. 4— A- ^— ^• 
^-^ftV. ^-Fk. •^-rtr. ^-4tt. -'^-Hl* miles. -ri-23f. 
lg^2^. is-9^. Jf4-8H*. -^^-4. i^lSttJ. t7-^Niz 
i5-65mi. i^-297AA. 
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Art. 197. /-4f. ;^-4lf. *-4tt. 4-291H*. ^-28H. «--26Htt 



7-Tkc<L *-HT. d-3tf. i(^-7ftt. n-iif^. i^-*4A. 

Jf^— 7^. ^^— lA- ^-^— A- ;?^-4H. -^^— 118H. ^^-105ASr 
;?5— JW -A.. ^6—1 A- ^—Increased J. J?^— SH- ^^— IH ; A ; If 

Multiplication. Art. 199. i— itf. -?— M- ^— H- 4^iii 
^-Me' e-A. ^-^^. "^-mW. »-nA. ^^~^. ^-^-JW^ 



i^--4. i,J— |. i4— A- ^^— A- ^^— A- ^7— if. i^— 1. iP--42{. 

;^(?— -11. j^i--348i. ^^— H of a melon. !SS---i of the factory. 
^^— flAt- ^^— 7J A. j?6— 80i rd. 

Art. 200. 1—2/g, :^— llA. ^— 7|- -^—34. 5—870. 6— 8Jft 
7_238}. ^— 46,405|. 9—42^h}i. i(?— 185}. ii— 37tda. if— $112^, 

Art. 201. i— H. ^—90. ^— 26|. -^— 31H. 5— |38f. 6— $25.81} 
7—63,279}. ^--385,228}f. P— 262} lb. 10—806i lb. ii— 19.75. 
if— $16.55}. i^— $386.74}. i^— $4,216. 40f. 

Art. 202. i— $6t. f— $4H. "J— lA- -^16^. 5— $8.33}. 

6— $7.38||. 7— $56}. ^— AV- ^—14^ rd. i^?— $3J^. ii— $7}. 

-?^-36A^mi. i^— }|. i-^$lH- ^^-JIJ. -^^— A. i7— $2.06}. 
i5— $5.50. i5— $ljft. f(?— 225 yd. 

/ Division. Art. 204. i^A^. f— lA- ^— ittr- '^— A- 5— A- 

5-14}J. 7-8}. <?-l}. 5-12A. i^-iA- ^^-if -^-^-A- -?«^-f. 

i-^— «. i5— If -?^— ^AV- i7— 7}f. i5— 42f . id— 68 sq. yd. 
^0—f^. f i— 80} da. 

Art. 205. i-A. ^-A. ^— A- -^-tHt. 5— A' ^-f. 7--}}}. 
5-4}*. P--17A. i^?-208}J. ii— 100^. if— 210^. i^— AT. 
i^— T^T. i5— Jflb. i6— Alb. i7— $1A. i^— 159}} lb. 

Art. 206. i— 15f. f— 40}. ^— 210f .^—73^. 5— If «— 87}. 
7—100. 5— 2f . 5— $54f. i(?— 2A b. ii— 5}| yd. if— 59^^ doz. 
i^— 24 pairs, i^r— 35JVyd. iJ— 82 blocks. i6— 20tbu. i7—5f pages, 
i^— 2,112 steps, id— $22}. f(?— $}o^. 

Art. 207. i— sVif. f— 50}. ;f-40^. ^-28. 5— ^WV^. 6— 7,991}f. 
7—10. 5—^. ^-T^ yd. i^— 8A A. ii— 27} quarts. l^--ii cd. 
13— {i lb. i-#— }}bu. i5— ^Ib. i(5— 7} da. i7—}} lb. i^— 5}da. 
id— 85iiim. f(?— $A. fi— 15}} da. ff— $}. f j— 2}^ T. f^— A- 
^^— fH. ^^— ttS- ^—13}. f^- 2|ft:. fd— A. ^<?— }. .Ji— m. 
5f— 1}. 

Review. i-}f ; ^. f-282}»; 450}}; 182}}}. ^-}fj, j«, }4o. 
.^99}}. 5-82^. ^-7,727}. 7-x}^.^ <^~$3A. d-8}} pounda 
i^— 123}} acres, ii— 9}. if— $10,59^. i^— $18^. i^— 1,360 lb. 
i5— $78. i6-$16H. 17-i; A; A; f ; A- i^— Diminished A- 

^5-f. f< ? ■ AWAV ^-?-iA; A; A- -^^^-^A; ift; m 
-lA; A; ?f. f-^i2H; ^; 37^. ^^-}*. ^^-Wi?, 1%. ¥ 



if)(» 
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^— 79|| yd. ^^— 41- *5— -21f acres to com; 21f acres to pot» 
toes ; 7j acres to wheat. SO-^ boots. Sl—l^^, ^^— B; 14tf# mi 

COMPOUND NUMBERS. Reduction. Art. 220. i— 353,919 m. 
J?— 985,140 sq. in. ^— 1,053J feet. ^—22,873 sq. ft. 5—8,831 qt. 
6—234,128 cu. in. 7—1,539 in. ^—3,500,800 sq. rd. 5—2,800 A. 
i(?— 976 cu. ft. 

Art. 222. i— 77 ft. 1 in. f— « mi. 80 rd. ^—3 sq. mi. 80 A. 
^—33 sq. yd. 5—72 rd. 2 yd. 6—540 bu. 3 qt. 7—191 gal. 3 qt. 1 pt. 
8—5 sq. mi. 36 A. 9—S cu. yd. 26 cu. ft. 624 cu. in. 10— S sq. rd. 
16 sq. yd. 4 sq. ft. 32 sq. in. ii— 21 cd. 39 cu. ft. 1,000 cubic inches, 
i^— 119 bu. 2 pk. 1 qt. i^— 19 cd. 37 cu. ft. i.^— 215 gal. 3 qt. 1 pt. 

Art. 223. i— 6,408 tUes. ;?— 508 pt. 5—1,930 rd. 4—48,400 hills. 
5—39 acres 146 square rods. 6—9 bu. 2 pk. 1 qt. 7—320 bottles. 
5—507 pt. papers. 9— 91 gal. 1 qt. 10—6 bu. 2 pk. 1 pt. 

Addition. Art. 226. i— 208 gal. 3 qt. f— 39 A. 144 sq. rd. 
S—65 cu. yd. 16 cu. ft. 1,007 cu. in. .^—14 yd. 6 in. 5—49 gal. 3 qt. 3 gi. 
6—81 bu. 1 pk. 4 quarts. 7—21 cd. 96 cu. ft. 8—4 mi. 120 rd. 1 yd. 
5—2,041 bu. 3 pk. 2 qt. 10—9 gal. 2 qt. ii— 115 sq. yd. 5 sq. ft. 

Subtraction. Art. 228. i— 2 miles 276 rods 2 feet 9 inches. 
J?— 5 sq. rd. 29 sq. yd. 2 sq. ft. 36 sq. in. S—5 yards 1 foot 5 inches. 
4—4 bu. 2 pk. 3 qt. 5—50 cu. yd. 8 cu. ft. 762 cu. in. 6—87 cords. 
7—1 mi. 174 rd. 3 yd. 2 ft. 6 in. 8—U gal. 1 qt. 1 pt. 

Multiplication. Art. 230. i— 853 bu. 6 qt. jJ— 1,098 mi. 3 rd. 
8 yd. 2 ft. 6 in. S—1 cu. yd. 1 cu. ft. 1,152 cu. in. 4—292 A. 80 sq. 
rd. 14 sq. yd. 2 sq. ft. 32 sq. in. 5—230 gal. 1 pt. 6—848 mi. 226 ri 

3 yd. 7—24 cd. 24 cu. ft. 5—37 bu. 3 pk. 4 qt. 9—1 A. 60 sq. rd. 

4 sq. yd. 4 sq. ft 72 sq. in. 10— 5S9 mi. 103 rd. 2 yd. 2 ft. 6 in. 

Division. Art. 232. i— 1 mi. 259 rd. 2 yd. 2 ft. lOf in. f — 2 sq. 
mi. 365 A. 119 sq. rd. 17 sq. yd. 2 sq. ft. 82f sq. in. ^—3 cu. yd. 3 
cu* ft. 288 cu. in. 4—43 rd. 4 yd. 2 ft. If in. 5—21 A. 66 sq. rd. 136 
sq. ft. 46t sq. m. 6— 1,340^ cu. in. 7—6 kegs. ^—2. 9—2 rd. 2 
yd. 2 ft. 10^12 cu. yd. 12 cu. ft. ii— 65 bags. iJ?— 60 sq. rd. 

Art. 234. i— 9,683 lb. e—412 oz. ^—34 bar. 147 lb. 4—20 bar. 
63 lb. 7 oz. 5—58 T. 10 cwt. 3 lb. 9 oz. 6— -1,785 lb. 12 oz. 7—60 T. 
472 lb. 8 oz. 8—2S1 lb. 3i oz. 9—47 lb. 2 oz. i(?— 41,716 packages, 
ii— 26 T. 812 lb. 8 oz. 1^—9 T. 8 cwt. 46 lb. iJ— 36 lb. 12 oz. 
i4— 53 T. 875 lb. i5— 1 T. 1,825 lb. i6— 360 da. i7— 33 lb. 14 oz. 

Art. 235. i— 1 wk. 3 da. 3 h. 14 min. 35 sec. ^—5 wk. ^—8,784 h. 
4—31,556,929 sec. 5—1.047 da. 17 h. 54 min. 6—7 wk. 5 da. 3 h. 4 
min. 51 sec. 7—12 da. 6 h. 40 min. 5—329 yr. 119 da. 22 h. 12 min. 
P— 267,120 min. 10—11 da. 13 h. 46 min. 40 sec. ii— 6 yr. 20 da. 
i;^— 39 h. 20 min. 13—8 da. 1 h. 15 min. i4— 4 da. 7 h. 30 min. 

Art. 236. i— Jan. 17, 1706. -?— 67yr.9mo.22da. 5— lyr.9mo.27da. 
4 — 4 mo. 24 da. 6 — 4 yr. 1 mo. 14 da. 
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Art. 237. i--498 doz. J?— 8,739 sheets. ^—2 grt. gro. 2 gro. 10 
doz. 8. 4 — 11 nn. 1 quire 15 sheets. 6 — ^25 rm. 18 quires 16 sheets. 
6 — 15 grt. gro. 1 gro. 4 doz. 7 — i80 sheets. 8 — 3,640 clothes-pins. 
9 — lOJ doz. pairs. 10 — 5 gro. 

Bemew. i— 31 bu. 1 pk. 2 qt. 1 pt. ;?— 2 gallons. 5—250 days, 
.f— 10 gal. 1 pt. ^^— 34 bu. 3 pk. 4 qt. 6— 15,0001b. 7— 24 rd. 1 yd. 1 f t. 
*— 1 A. 97 sq. rd. 213 sq. ft. 36 sq. in. 5— $245. 10—2 cd. 96 cu. ft. 
il— 59 bar. 75 lb. iJ?— 6 quires 12 sheets. 75—285 bu. i4— 1,277 
cu. yd. 21 cu. ft. i5— 81 mi. 120 rd. i5— 36 A.187.26sq.rd. 17— 12 da. 
i5— 204 T. 1,050 lb. 

MEASUREMENTS. Rbctakoles, Triaitolbs, aitd Trapezoids. 
Art. 247. i— 324 sq. rd. ;?— 30,100 sq. yd. 5—2,175.5 sq. ft. 
.f— 303.052 sq. in. ^^11 sq. ft. 40^ sq. in. 6—3,904.5 squ&re rods. 
7— 1,449.6 sq. yd. 5— 7 sq.ft. d— 30.174 siq. ft. 10—1,339.625 sq. mi. 
ii— 21 sq. rd. 27 sq. yd. 4 sq. ft. 72 sq. in. if— 6,400 sq. ft. 15—800 A.. 

Art. 248. 1—36 rods, f— 22 rods. 5— 49J} rods. -^30A rods. 



5— 1,192 ft. 6— 822Aft. 7— 162.4125 ft. ^—112TiT ft. (=112.0086 +ft.> 
5— 304mrd. l(?^176.65+rd. 11— 565. 7458 -hrd. If— 327. 8898+ rd. 
IS—^ feet. 1-f— 2m yards. 15—84 ft. 16— Svift- ft. 17— 9« ft. 
15— 12J ft. 15^16 ft. fO— 27 ft. 

Art. 260. 1—1,184 sq. m. f— 4,608 sq. ft. 5— 224^ sq. ft. 
-^1,185J sq. ft. 5— 3,948 sq. rd. 6— 14| in. 7— 4 ft. 11 in. 5— 42 ft. 
5—24 ft. 10— m^ rd. 

Art. 251. 1—270 sq. in. f— 575 square feet. 5—35,805 sq. yd. 
^—148 sq. ft. 88 sq. in. 5— 123J sq. ft. 6—509.90625 sq. ft. 

Art. 262. 1— 240i sq. m. f— 775 sq. yd. 5—80.164^ sq. mi 
^— lOOfJ sq. rd. ^^-46J sq. yd. 6— 91t sq. ft. 

Art. 253. 1—203 A. 145 sq. rd. f — 81« yd. 5—18 ft. 9 in. by 40 ft. 
^— 253J sq. yd. 5—351 feet. 6—49 sq. ft. 94 sq. in. 7—41.4 feet. 
5—15,862.50. 5— 18tt rd. 1(?— 2,495 ft. 

The Circle. Art. 265. 1— 25| ft. f — 8 ft. ^ in. 5—53 ft. ^ in. 
Jh-^ ft. 4f in. 5—9 ft. 6A in. 6—5 ft. 3 in. 7—170 yd. 4.9+in. 
5— 5Jin. 

Art. 266. 1—10.028} sq. ft. f— 201| sq. in. 5-7071 sq. in. 
.f-41,367t+sq. rd. 5— 8, 148. 732+ sq. rd. 6—79,577.464+ sq. yd. 

Art. 257. 1—16.9964 + mi. f— 170.46 +sq. ft. 5— 254f sq. ft. 
^—688.266 + sq. rd. 5— 201 j sq. in. 

Rectangular Solids. Art. 260. 1—1,155 cu. ft. f— 3,052.5 cu. ft. 
5—861 cu. ft. 4—2,002 cu. ft. 5j-3,944.2 cu. ft. 6—5,184 cu. in. 
7—1,000.32 cu. in. ^—1,377 cubirf inches, d— 1,252.8 cubic inches. 
1^?— 64.21325 cubic mches. 11—282,000 cu. yd. If— 87,000 cu. yd. 
15—339,648 cu. yd. 1^—360,000 cu. yd. 15—197,640 cu. yd. 

Art. 261. 1—64 inches, f— 45J in. 5 -Id A in. 4— 86.4 in. 
5— 42jkttin. 6— 125 ft. 7— 187J ft. 5— 78.43137 + ft. »— 1121 ft 
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XO^ldXi^ feet. 11-^ inches. iJ?— 18 ft. 8f in. IS— A ft. 8A »• 
i^__2Hin. 15— 9^ ft ie— Sift. 

Art. 262. i— 84 loads, f— &H «i- ^—1,728 cubes. .^1374H 
cu. yd. 5—86 ft. 

Business Measubements. Art. 265. i — 21,489.3 cubic inches, 
f— 1 gal. 1.236+ qt. ^— 1,289A bu. ^2,240 sq. ft. ; 22.40 squarea 
6 — 33 squares ; 6,187^ square feet. 6 — 3,456 slates. 7— 67^ bunches. 
^—$76.80. 5—23.6 bunches. iO— 677J square yards, ii— $233J. 
i;?—466f cubic yards. i5— 15,898.76. i.^— 60 panes. i5—12f boxes. 
i5— $9.54. i7— $67.55. i^— 431^^ cubic yards. 1 9 1141 loads. 
jj(^_13,48ljf cu. yd. ;?i— 27 ft. ;^^— 72 hhd. i»— 256.4749 + bar. 
gj^-j^llJ^ square feet. ;e5— 14,580 bricks. j?6— 113t cubic feet. 
j?7— 2194 perches; 284^^ cd. ;?^— $16.18*. ;?9— 45 feet; 640 feet. 
SO—l,m^ bricks. 5i— $559.10. ^:?— 3,226f cu. yd. -^5— $17.82. 
SJh-^ perches. ^5—160 sq. ft. ^6—96 sq. ft. 57— 24H cu. ft. 
^^_-400 sq. f t. 55^180 sq.ft. .^^?— 112ft. ^i— $30.37^. ^— 501.6 bu. 
^— 1,024 bu. ^— 28bu. -^— 6,528 bu. ^6— 502.2 bu. ^7— 66fT. 
^-IffT. -P-2HT. 

Eeview, i— 1,512 square rods. J?— 918} sq. rd. 5—2,714.4 sq. rd. 
.^1,649.375 sq. rd. 5— 35f sq. yd. 6— 31f sq. yd. 7— 42^ sq. yd. 
^— 374sq.yd. d— 209.035 sq. yd. iO— 82.80 +sq. yd. ii— 247.36sq.yd. 
i;^-_9f.9861 + sq.yd. i5— 31icu.ft. i.f— 51 A cu. ft. i5— 51Acu.ft. 
i6-_61 A cu. f t. i7— 140^ cu. ft. 15-290^ cu. ft. id— 17l| cu. ft. 
eO—266^ cu. ft. ;ei— 214U cu. ft. f^— lllM cu. ft. j^— 265 sq. in. 
;e4— 13.3647+A. ;?5— 86 sq. in. f6— 2,150 persons. ;^— $49.87^. 
;?5— $26.30. ;?5— 16 ft. SOSl yards. SI— 9 in. S^—10 ft. 8 in. 
55— 600rd. 5-^18 ft. 55— 6 ft. 4m. 56— 2,046 pickets. 57— 288 sq.ft. 
55— 24 A. 108 sq. rd. 55— 24 ft. 4^?— 13sq.yd. ^i— 4 sq. ft. 24 sq. in. 
4j^— 160rd. ^— 32Asq.rd. 4^— $67.20. 45— 310sq.rd. ^— 468cu.ft. 
^7_4 cu. ft. 108 cu. m. 4^—12i hours. 4^—2 ft. 6 in. SO—S^ feet. 
5i-_89|{bu. 5;^— 163A sheets. 55— $32.50. 54— $.21. 55— $23.94. 
56—427Ui bar. 57— 6fJ in. 55—134,744 bricks. 69— i of the waU. 
60— $140. k, 6i— $76.82. 6;?— $2.54 55— 55U T. 64—8,360 ft. 
65— $1,361. 56— $18.62. 67— 564 bushels ; 45^ bushels. 65— $81.04. 
69— $12.80. 76?— $466.36. 71 18 M cd. 7;^— 33H T. 75—676 bu. 
75—10 ft. ^ m. 76— 20i in. by 30f m. by 42^ m. 

PERCENTAGE. The Pivb Genbbal Cases. Art. 276* 
i— 38 sheep. ;?— 110 pupils. 5— 3.3 gal. .f— 14,400 A. 5— l,234f bu. 
6— 7,350 men. 7— 2, 0621 Lehigh; 2,876 Lackawanna; 1,3121 Pittston. 
5— 789f bu. 

Art. 278. i— 6^. ;?— IJT. 5— 6fjr. -f— 1500jl^. 5— 20j^. 6— 35jt 
7—8^. 5—18^. 5— 7H^. i(?— 61^. 

Art. 280. i— 1,300 tons. ;?— 92 miles. 5— $2,777J. 4— $l,90a 
5— 2,000 sacks. 6—111^. 7— 125 pupils. 5— 125 sq.rd. 9— $.25^. 
10— ^ lb. 

Art. 282. i— $8.40. ;^— $492. 5— 821^. .^-$328.50. 5— $266| 
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Art. 284. i— $460. ;?— $887.50. 5— $1,875. -^$1,680. 5— $1,750. 
(?— $90. 7— 42H y(L 

Special Applications. Art. 287. i— $.25, ;?— $.58. ^—$.09. 
.^$340. J— $23.43t. 6—^^. 7—65^. ^—80^. 5—274.4 lb. 
1^?— $.603. ii--$2.08. i;?— $3.25. 13—%%. 14—S6f. 15— SH. 
16— l(ii%, 17— n^, 18-^S^%. 19—26%. £0—n^%, 21—^%. 
i?^— $97.88. ;e^— $208,331. ;?-^— $.64f. 

Art. 290. i— $20.75. ^— $209.06J. ^—$45.50. .^-$59.35. 
5— $75.37i. 6— $19.40f. 7— 12U. 8—%lfM. S^Investment, 
$1,323.81; Com., $66.19. i(>— Investment, $12,000; Com., $400. 
ii— $2,565.86. i;?— $5,490.20. iJ— 20,0001b. i.^$278. i5— $6,004. 
ie— $2,475. 

Art. 294. i— $90. f— $89.29}. ,5— $29.25. 4— $9.37f 5— $84.37f 
6— $45. 7— $731.25. 8—\%, 9—i\%. 10— \%. 11—2%. i;?— $1,266,661. 
i;f— $4,500. i4— $1,950. 

Art. 295. 7— $37.37i. f— $3,728. ^—1^^. 4—^%- 5—^%. 
6— A, $4.92; B, $5.91; C, $8.86; D, $2.95; E, $16.73. 7— $1,425.23. 
^—$9,350. 9—2%; $66, $9, $24, $45, $15, $36, $12, $18. 

Art. 303. i— $140.62J. ;?--$218.04. ^—$963.83. .^$3,169.07. 

Art. 311. i—$107| per share. ;?— $84 per share. ^— $35.87^. 
-f— $107.18}. 5— $8,625. 6— 87 shares. 7—25 shares. 8—^^%. 
9—^%, i^?— $3,393.75. ii— $1,741,874. i^— 15 shares. 

Art. 318. i— Reed, $1,008.82; Clark, $1,441.18. ^—A, $6.25; 
B, $8.75; C, $7.50. 5— Hanover, $4,950; Globe, $3,960; ^tna, 
$3,300; Franklin, $2,970. 4— Bates, $354.86; Davis, $473.14. 
5— Capital : G*s, $20,000 ; H's, $30,000 ; K's, $25,000. Dividends : 
G's, $4,960; H's, $7,440; K's, $6,200. ^— E, 672 bales; F, 400 bales; 
G, 552 bales; H, 296 bales. 7— W., $11,700; J., $26,325; B., $32,175. 
8— A, 70 bu. ; B, 87i bu. 9— A, 24^ shares ; B, 47^ shares ; C, 
28A shares. iO— Hilton, $23.58; Roberts, $26.42. ii— A, $2,982^; 
B, $2,4551; C, $2,280A; D, $701}. i-^— A, $647.92; B, $161.98; C, 
$323.96 ; D, $809.90. 

Interest. Art. 325. i— $28.02. f— $16.05; $337.05. 5— $58,621. 
4^$147.06. 5— $182.47. 6— $4,312.50. 7— $2,655. ^—$78.41. 

Art. 327. i— $14.28. ;9— $3.13. ^—$54.53. 4— $272.09. 
5^$301.61. e— $3,523.35. 7— $2,759.32. ^—$294. 9— $60.55. 

Art. 329. i— $71.82. ;?— $45.84. ^—$303.94. .f— $44.76. 
5— $3.64. 6— $35.27. 

Art. 331. i— $193.75. ;?— $106.56. 5— $63.61. 4— $36.92. 

5— $119.26. 6— $135.63. 7— $74.59. ^—$44.53. P— $25.84. 

i(?— $83.48. ii— $87.19. i;?— $47.95. i5— $28.63. i.^— $16.61. 

i5— $53.67. i6— $290.63. i7— $159.84. i5— $95.42. i5— $55.38. 

50— $178.90. ;?i— $116.25. ;^;?— $63.94. ;?5— $38.17. f^— $22.15. 

IP5— $71.56. ;?6— $146.50. ;?7— $80.58. ;?5— $48.10. J?9— $27.92. 
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50—190.18. ;Ji— $102.55. J^— $56.40. ^5— $33.67. «-^$19.54. 

;J5— $63.18. ^e— $65.93. ;J7— <^6.26. ;5»— $21.65. ^9— $12.56. 

4^?— $40.58. 4i— $219.75. .^—$120.86. -^—$72.15. ^—$41.87. 

4^— $135.27. 46— $87.90. 47— $48.35. 4^— $28.86. 4^— $16.75. 

5^?^$54.11. 5/— $3,730.57. 5^— $2,051.81. 5^— $1,224.87. 54— $710.88. 

55— $2,296.37. 56— $2,611.40. 57— $1,436.27. 5^— $857.41. 

55— $497.62. 6(?— $1,607.46. (?i— $1,678.75. 6:?— $923.31. 6^— $551.19. 



64— $319.90. 
6^— $1,837.30. 
7;^— $1,231.09. 
76— $6,004.54. 
5^— $3,696.13. 
^4— $800.94. 
^<?— $887.17. 
5^— $4,953.75. 
^—$8,602.72. 
i(?<?— $2,217.68. 
i(?4— $450.84. 
i^^— $543.77. 
ii;^— $585.57. 
ii6— $3,548.90. 
i;?^?— $2,184.55. 



65— $1033.37. 

69— $1,066.32. 
7.^— $734.92. 

77— $3,302.50. 

^i— $4,203.18. 
^5— $2,587.29. 
^9— $514.89. 

95— $2,957.24. 

97— $1,981.50. 

i(?i— $2,365.94. 
i(?5— $1,456.36. 
i^9— $315.59. 

ii5— $349.57. 

ii7— $1,951.90. 
i^i— $1,419.56. 



66— $5,595.85. 

7(?— $3,444.56. 

74— $426.53. 

7<?— $1,971.49. 

^^—$2,311.75. 
^6— $2,702.04 
9^?— $1,663.26. 

94— $1,716.30. 
9^— $1,182.89. 

i^^— $1,301.26. 

i^6— $1,656.15. 
ii^?— $1,019.46. 

ii4— $202.88. 

ii^— $1,165.22. 
if ;^— $780.76. 



67— $3,077.72 
7i— $2,238.34. 
75— $1,377.82. 
79— $1,144.20. 
&J— $1,380.04. 
^7— $1,486.12. 
9i— $9,006.81. 
95— $5,544.19. 
99— $686.52. 

i(?5— $776.82. 

i^— $910.88. 
iii— $1,064.67. 

ii5— $656.36. 

ii9— $676.26. 

if 5— $466.09. 



if4— $270.51. if5— $873.82. if6— $85.08. if7— $95.06. if^— $88.17. 
if9^$85.97. i^^?— $99.27. i^i— $90.09. i^f- $85.46. i55— $96.87. 
i.?4— $88.99. i55— $327.07. i56— $365.43. i57— $838.94. iA?— $330.46. 
i59— $381.60. i4^?— $346.29. i4i— $328.52. i4f— $372.36. i45— $342.09. 
i44— $2.12. i45— $2.37. i46— $2.20. i47— $2.14. . i4^— $2.47. 
i49— $2.24 i56?— $2.18. i5i— $2.41. i5f— $2.22. i55— $654. 
i54— $204. i55— $22. i56— $131.25. i57— $145.60, i55— $1,957.04 
i59— $219.15. i6(?— $5.94 i6f— $39.20. i64— $1,090. i65— $810.55. 
i66— $1,388.17. i67— $1,164.17. i6<?— $2,970.18. i69— $669.30. 

Remew. i— 21,525 votes, f^lst, 36^; 2d, 34^; 3d, 30jl^. 5— 36 mi. 
4— $.83f. 5— Loss, $2. 6—12i%. 7— $.90. ^—$6,310. 9— $118.75, 
fees; $831.25, remitted, i^?— $44,31429. ii— $254.94 if— $120.75. 
lS—2i%. i4r-$2,287.50. i5— $590. i6— $6.83. i7— $99.96. 
i^— $436.82. i9— $2,175. f^— $1,200. fi— $2.13^. ff— 12^. 
f J— 2^ apiece ; 30^ a dozen. f4— $9,800 ; $6,500 ; $10,250 ; $7,150. 
f5— 922.722 + bushels. f6— $2,650. f 7— $2,186. f^— $5,941.25. 
f9— $841.42. 5i— A of the ship. 5f— 200 bushels. SS—14i%. 
;J4— $6,968.40. S5—li%. 56— $1,004.25. 57— $675. 5^— 230^^. 
59—10^. 4^— $282.50. 4^—50^. 4f— It m $92.60 per annum 
cheaper for him to buy the farm. 45— $72.24. 44— $1.45^. 
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SUPPLEMENT. 

METHODS OF PROOF. Art. 5. i— 354,455. ;?— 5,084.4751 
S—^U. 4^$18,330.68. 5—227,938. 5—75.7917. 7 - fSS^ . ^— 3,121,78a 
9—167.18091. i(?— 14,426. 98t. n— WMh i;^— 68. i5— 69^. 
i4--5.242+. iJ— 6.42+. ifi— 36.4. i7--4H. 

SHORT METHODS. Art. 12. i— 308,520. j?— 4,557,168. 
5-202,875,372. >^— 18,438. 5—86,922. 6—1,282.68. 7—2,800.28. 
^—.00030848. 

Artie, i— 1,940. f-43,375. 5—245,500. 4—455. 5—5,037.5. 
(5—119. 7— |40.62i. ^—$6,250. fi>— $660. i(?— $1.80. ii— $468.75. 
i;?— $423. 

AH. 17. i— 742,104. f— 6,835,158. 5—169,693,029. 4— 8,020,619,79a 
5—227,640,772,359. 6—2,694,251,157,219. 

Art. 18. i— 725. S-M. 5—3,737}. ^5,005}. 5—10.24. 
6—80.5. 7— 34^. 

Art. 19. i— 1,712. ;?— 26-^. 5—198. 4— 7.14. 5— $38.28. 
6—177.4. 7— $2.27. 5— $.1127. 5— $65. iO— 3.4 yd. ii— 65 lb. 15 oz. 
iJ?— 578.46 bar. 

CONVERSE REDUCTIONS. Art. 21. i— f. £—U. 5— U. 
4--H- ^-nrftr. 6-^- 7-18}. ^-^inrmi. ^-^wk. 10-$l 

Art 22. 1—.S5. ;?— .40625. 5— .2727+. 4— .00004. 5—18.75; 7.075. 
6—. 555 + da. 7—19. 3636 + yd. 

Art. 23. i— 19 hours 12 minutes. ;^—l foot 10^ inches. 5— 70rd. 
4—21 bu. 3 pk. 4 qt. 5—2 qt. 1 pt. IJ gi. 6—2.5344 square inchea 
7—273 da. 18 h. ^—13 cwt. 1 qr. 9J lb. 

Art. 24. i— .921875 bu. ;?— .90625 gal. 5— .625 gro. 4— .8282+rd. 
5— .6625 ream. 6— .10175 T. 7— .66 da. ^— .5 rd. 

Art. 25. i— 6doz.4t. J^— 426A.106sq.rd,20sq.yd. lsq.ft.72sq.in. 
5—146 sq. rd. 20 sq. vd. 1 sq. ft. 72 sq. in. 4—I bu. 2 pk. 1 pt. 
5—60 gal. 2 gi. 6—219 da. 14 h. 24 mm. 

. ^'?; ^^- J-^ ^L /-A% sq- 1^. «?-T^W mUe. Jh-H ba 
^— iH cu. yd. 6— llil da. 

PRICE, QUANTITY, AND COST. Art. 32. i— $3,029.8U. 
f-fl0,336.50. 5-$1.53i. 4— $70.76}. 5— $167,474. 6-$294.18|. 
7— $640.74. ^—$18,096. 9— $64.35. 

Art 33. i— 429 bar. ;^— 183.76 T. 5—44 yd. 4—3,057 picketa 
5-385 lb. 6— 85,432 bricks. 7— 15,690 ft. ^—2,784 lb. 5-4,680 lU 

Art 34. i— $7.06}. ;^— $56.25. 5— $4.50. 4— $2.25. 5— $11.5Q 
6— $7.50. 7— $18.75. 5— $13. 9— $27.50. 
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Art, 35. ^— $8.49f. 5— 26 gallons 1+ quarts. 6— $87,425. 7— fed. 
^—111.611. ^—$2.26. i^— $1.86. ii— $41.58. iJ?— 100 M feet 
iJ— $125. i^— $55.78J. 15— 10} M ft. i5— 8 T. 1,875 lb. 17— $153.77. 
2^— 62i lb. i9— $.32^. ;g^— $262.50. :?i— 5,750 feet. ;?^— $7a 
jf^— $9.02. j^^— $32.85. ;?5— 13 cwt. 1 qr. 21^;^ lb. 

LONGITUDE AND TIME. Art. 66. i-8°. ;^— 13' 30". 5—1° 20'. 
.^7° 11' 15". 5— 17° 7' 30". 6— 123° 6' 45". 7— 3°20'W. 8--irdO'K 
5-^100° 3' W. i(?— 30°E. ii— 6° 13' W. i;?— 137° 17' 15" E. 

Art. 67 • 1 — 5 hours 17 minutes 21 seconds, f — 5 h. 50 min. 28 sec. 
5—5 h. 59 min. 47^ sec. 4> — 10 h. 26 min. 3 sec. 5—6 h. 32 min. 12| sec* 
6 — 5 h. 8 min. 1 sec. 7 — 11 min. 58 sec. P.M. 8 — 8 h. 46 min. 25 sec. A.M. 
5 — 1 horn* 6 min. 17 sec. P.M. 10—% hours 40 min. 44 sec. A.M. 
11 — 7 hours 41 min. 58 sec. A.M. 12 — 4 hours 16 min. 25 sec. A.M» 
i5— 8 h. 36 min. 17 sec. A.M. 14— ^ h. 10 min. 44 sec. A.M. 

INTEREST. Art. 87. 1—S%. 2—A\%. S—4l%. ^— 2J^. 6—9%. 
6—lSi%. 7— 12fJ^. ^— $5.37J. ^— $84.37f i(?— $60.83. ii— $44.21. 
i^— $41.14. i5— $645.81. i-^— $465.62. i5— $338.37. i6— $13.63 
i7— $212.41. i^— $153.15. i5— $111.29. J^(?— $269.68. J^i— $4,076.33. 
;?^— $2, 938. 98. ;^5— $2, 135. 79. 

Art. 88. i— $2.51. ;?— $234. 5— $15.78. ^—$.32. 5— $5. 6— $1.50. 
7— $330.38. 5— $8.33. 9— $2.84 /^— $15.47. ii— $13.23. i;^— $111.72. 
i5— $5.26. i4— $199.60. i5— $40.82. ifi- $55.12. 

Art. 92. i— $406. ;?— $7,899.85. 5— $9,473.68. ^—$260.71. 
5— $2, 204. 23. 6— $36. 50. 

Art. 94. i— $483.62. ;?— $329.63. 5— $621.21. i— $67.50. 
5— $1,592. 6— $419.84. 

Art. 95. i-4jt^. 2—b%. S-Q%, 4-^%, 5—9^. 6-^%. 

Art. 96. i— 1 yr. 9 mo. 8 da. S—2 yr. 6 mo. 5—22 yr. 2 mo. 
20 da. 4—8 yr. 4 mo. 5—6 mo. 6—10 mo. 15 da. 

Problems m the Six General Cases of Interest. 1 — $280. 
;?— $1,788.73. 5— $690.57^. 4— $131.25. 5— $1,264.64. 6— $1,500. 
7— $666.67. ^— 5yr.4mo. 5— 4yr.2mo. i^>— 8^. ii— 4jr. i;?— $400. 
i5— $810. i4— $982.43. i5— $1,413.45. i6— $3,930.85. i7— 1 yr. 6 
mo. 6 da. i5— I rec'd 2Jjl^ ; Buyer of note rec'd 9^^^. 

Exact Interest. Art. 99. i— $4.43. ;^— $4.60. 5— $356.25. 
4-$206.32. 5-$l,278.76. 6-$8,713.86. 7-$540.16. ^-$29.94. 
l-$2.46. i(?-$41.64 i;^-$240.27. i5— $6.74. i-^— $1.86. i5— $122.95. 

DISCOUNT. Art. 109. i-$7.50. ;?-$62.50. 5-$28.03. 4-$4.67. 
5-$1.75. 6-$2.67. 7-$10.26. <9-$26.68. 9-$25.56 ; $826.44. 
i^-$38.91; $933.92. ii-$20. 624^*1,479. 37i. i^-$73.50; $2,376.50. 

Art 118. i-$6.46. ;?— $3.31. 5— $4.92. .4— $39.09. 5-$8.46. 
6-$596.70. 7-$314.37. ^-$3,428.25. 9-$416.99. i^-l^-^S; »f»2.25. 
7i_^7.44; $842.86. i^— $239.17; $9,760.83. i5-$17.50; $1.232.5a 



ANSWERS TO WRITTEN PROBLEMS. 379 

Art, 121. i— $.99. ^—$50.87. 5— 16.60. 4— $17.05. 5— $909.09. 
6— $3,352.49. 7— $1,073.68. ,?— $87.62. 5— $84.47; $840.53. 
i6?— $77.*61; $2,914.93. ii— $100.17; $499.83. i^— $53.48; $506.52. 

Problems m Discount, i— $909.72. ;^— $59.87. 5— $4,339.88. . 
^—$2,345.38. 5— $1,615.95. 6— $133.72. 7— $2,741.19. 5— $401.79. * 
10 — No difference. 

COMPOUND INTEREST. Art. 122. i— $743.73. ;?— $722.88. 
^—$32.83. ^—$30.32. 5— $927.37. 6— $423.02. 7— $314.39. 
^—$146.58. 5— $63.42. i(?— $33.64. ii— $72.92. i;^— $108.24. 

Art. 123. i— $280.81. 

PARTIAL PAYMENTS. Art. 125. i— $1,705.54. f— $1,218.15. 
<J— $283.75. -^—$11,998.12. 5— $542.12. 6— $1,643.92. 

Art. 126. i— $678.42. ;?— $1,872.13. ;?— $2,128.96. 

Art 129. i— $268.80. ;?— $66.03. 5— $58.08. ^—$35.96. 
5— $141.53. 6— $141.69. 7— $22.72. ^—$357.61. 5— $769.98. 
iO— $2,333.07. 

BONDS. Art. 138. i— $337.50. jf— $118.25. 5—236 bonds. 
^—34 bonds. 5—240 bonds. 6—64 bonds. 7— Mich. 7*8, iU%, 
^-Geo. 7'8, IfJ^. 9-5's, iSI?^. i^-41'8, A%J^. ii-$3,247.50. 
i;^— $21,200. 13—5^^. U—5ii%. 

EQUATION OF PAYMENTS. Art. 140. i— 4 mo. ;?— 3 mo. 
29 da. after to-day. 5— May 1/4. 

EXCHANGE. Art. 149. i— $251.25. ;^— $467.91. J— $1,523.75. 
.^^615.23. 5— $330.65. 5— $2,708.75. 7— $115. 5— $998.75. 
P— $839.83. i^?— $3,606.66. ii--$499. i;?— $1,724.64. i5— $1,986.33. 
i^— $1,723.75. i5— $543.97. i5-$2,444.72. i7— $723.79. 

i^— $2,389.80. i9— $5,970.72. ;^^— $1,380.93. 

RATIO AND PROPORTION. Art. 155. i-3. 2—\. S—U. 
^— f. 5— i. 6—7. 7— |. ^—8. 9-^. 10— B. ii— $400. i^— 20 rd. 
i5— 72. i^— 16 to 24. i5— 4 ft. to 3 yd. 16—^. 17—90. i^-— jfy. 

Art. 161. 1--S5. 2—12. 3—9. jh-^2. 5—36. 6—15. 7—12. 
^—32. 9—4t. 10— ^. ii— 49. i;?— 26.5. i5— 10.8. U—^h 
15— Ii. 16—1 qt. 17^i lb. i^— 5i oz. i£>— 7. eO—Si. 

Art. 164. i— $8. ;?— $1.33. 5— $56,374. >4— $9.80. 5— <34.12f 
6— $56.25. 7— $13.42. 5— $27.62J. 5— $2.22. iO— 6, 298 A revolutions, 
ii— l,465Jfyd. ij?— l,225imi. i5— $176.82. i>4— 95.2 ft. i5— 66tlb. 
i6— 39fqt. i7— $130.71. i5— $993^. i9— $1.40. ;?^>— 20.309 + cd. 
;ei— $918. 22—1 year. ;^5— $22. ;^^— $18.56J. 25—559ii nules. 
26—l^da.. ;^7— 427 A. 122 sq. rd. ;?^— $61.38. 

Art. 166. i— 18. ^— 22J. 3—^oz. 4—^. ^— A- 6— 175. 

Art. 168. i— $13. ;?— 8,925 pumps. 5— $787.15. 4— 57ii days. 
5— $120. 6—434 boards. 7—60 pairs. <9— $16.61. 9—8,505 feet 
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ia-$1.26; $2.10; $2.52; $3.36. ii—253J bushels, i;?— 261f ba 
i^-4J da. i^— $4. i5— 20tjV da. 

POWERS AND ROOTS. Art. 182. i— M. ;?— 763. ;J— 5,45a 
4— .28. 5— .432. 6— fi- 7—7.5. ^—60.709. d— .017. 10— U, 
ii— 37|f. i;^— 2.8284+. i^-«.83176+. i4— 96.5 ft. i5— 111.75 yd. 
i6— 9J in. 27—96 ft. ; 336 ft. i^— 58 rd. i9— 22 rd. by 88 rd. 

Art. 190. i— 53. ;?— 34. ^—.19. 4^.87. 5— .08. 6—6.7. 
7—5.63. 5-^.04. 9—49.2. i(>— J. ii— 2^. i^— 1.76485 +. 
IS-^ ft. 8 in. cube, i.^— 4,916. iJ— 48 ft. long, 1 ft. 6' wide, and 
31:t.high. i6— 12. 9+ in. cube. i7— 6. 135+ in. cube. i,?—« ft. 11.42'. 
i5— ^.12+in. cube. 

MEASUREMENTS. Art. 194:. i— 145ft.7+in. ;?— 20 ft. 2. 43+ in. 
5—21.213 + feet. ^^15 feet. 5—109.123 + feet. 6-^2 ft. 2.7 + in. 
7—25 in. nearly. ^—9.9 feet. 5—50 feet; 78 feet; 136 ft. 8 in. 
10 — 15.55 + in. square. 

Art. 201. l—5i sa. ft. ;^— 142 sq. ft. 92 sq. in. 5—94 sg ft. 41| sq. ia 
4—201 square feet 20^ sq. in. 5—105 sq yd. 5 sq. ft. 139 + sq. in. 
6 — 88 square yards. 7 — 13 sq. ft. 99 sq. in. 8 — 124f square feet 
9—82 sq. yd. 8f sq. ft. 10—6 sq. ft. 137^ aq. in. ii— 4 sq. ft. 63. 54 sq. in. 
12—4 sq. ft. 139 sq. in. 

Art. 202. i— 66 cubic feet 1,081^ cubic inches. ;e— 37 cu. ft. 
5— l,206f cubic inches. 4—881.632 + gal. 5—12 cu. ft. l,411f cu. in. 
e — 55 mi. 945A yd. 7 — 5A T. 5 — 1,503. 09^+ cu. in. 

9—1,066.13 cu. in. i6?— 23 tons 1,624 pounds, li— 1,836.734 + gal. ; 
58 bar. 9.734 + gal. i^— 256 bar. 14.96 + gal. 

Art. 205. i— 4 sq. ft. 131| sq. in. ; 1 cu. ft. 39f cu. in. ;?— 12^ sq. in. 
5— 523.8+cu.in. 4— 2 sq. ft. 51f sq. in. 5— 259, 234, 508, 342^ cu. mi 
5— 314? sq. in. ; 523i| cu. in. 

Art. 206. i— 7i miles. ;g^l3,068 pounds. 5— 108. 87 + inches. 
4r-78.54 sq. ft. ; 113.0976 sq. in. 5—88 inches. 6—575,000 cu. ft 
7— 15. 119 + ft 5— 41b. 9— 15 in. i(?— 49.152 pailfuls. 



ABBOTTS' ILLUSTRATED HISTORIES. 

BIOGRAPHICAL HISTORIES. By Jacob Abbott and 
John S. C. Abbott. The Volumes of this Series are print- 
ed and boand uniformly, and are embellished with numerous 
Engravings. 16mo, Cloth, $1 00 each. 

A series of Tolumea containing severally full accounts of the lives of 
the most distinguished sovereigns, in the various ages of the world, from 
the earliest periods to the present day. 

Each volume contains the life of a single individual, and constitutes a 
distinct and independent work. 

For the convenience of buyers these popular Histories have been divid- 
ed into six series, as follows : 

(Each series inclosed in a neat Box. Yolumes may be had separately.) 



1. 
Jf'ounders of Empira. 

Ctbfs. 
Dabius. 
Xerxes. 
Alexander. 
Genqhis Khan. 
Peter the Great. 

2. 

Heroes of Roman Hislory, 

Romulus. 
Hannibal. 
Ptrrhus. 
Julius C^sar. 
Nero. 

3. 

Earlier BritUh Kings and Queens, 

Alfred. 

WiLUAM THE Conqueror. 

Richard I. 

Richard II. 

Margaret of Anjou. 

Abbaham LraooLv*8 Opimion op Abbotts* Hibtorikb. — ^In a convereation with 
the President just before his death, Mr. Lincoln said : ** I want to thank yon and 
yonr brother for Abbotts* series of Histories. I have not edncntion enough to 
appreciate the profound works of volnminous historians ; and if I had, I have no 
time to rend them. But your series of Histories gives me, in brief compass, Jnt*t 
that knowledge of past men and events which I need. I have read them with 
the greatest interest. To them I am indebted for about all the historical knowl- 
edge I have." 

Published by HARPER & BROTHERS, New York. 

^^ Habpkr & Bbothkbs voiU send any of the above works by mailt postage pre^ 
jtaid, to any part cf the United States, on receipt of the pries. 



4. 
Later British Kings and Queens, 

Richard HI. 

Mart Queen of Soots. 

Elizabeth. 

Charles L 

Charles II. • 

6. 

Queens and Heroines, 
Cleopatra. 
Maria Antoinette. 
Josephine, 
hortense. 
Madame Roland. 

6. 
JHulers of Later Times, 
King Philip. 
Hernando Cortez. 
Henry IV. 
Louis XIV. 
Joseph Bonaparte. 
Louis Philippe. 
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HARPER'S YOUNG PEOPLE. 

An niuatrated Weekly for Bo;s and' Girls. 16 Pages, 
PRICE FIVE CENTS A COPY, OR $2 00 PER TEAR. 

IMPORTANT FEATUREa 
Babtkb's Yousq Peofli wilt continae to fumiali its readera eiery week 
the uaiul variety o( entertaining and inetructiTe reading matter. The au- 
thors &Dd artiatB who regularly contribute to ite ooiuinns form a combi- 
natioD of talent which is without a parallel in the annala of juvenile liter- 
ature. Wherever an intelligent interest is taken in the education of the 
young, it has won enthuBiaatic friends. Sfbiortlt Stories, Stikrino 
Poems, Abobinq Hhthm, Diyirtimo Anktkites, iNGENiona PnzzLKs,&c, 
will be found in every number. Both boys and girU will find in HutPBB's 
ToDMC People Taluable hinti as to pleasant methods of spending tbeir 
leisure time in the playground, in the family circle, or in the social gather- 
ing. Ndkibodb IixusTfunoNS of the finest description will sppoir week- 
ly in the paper, and carefully eiecuted Cones or Noted PiiNTisos will 
be given from time, to time. The enlai^emcnt of the Posi-ocncE Bos 
enableB that favorite department to serve more efficiently than erer the 
purposes for which it waa instituted ; and letters from subscribers re- 
'■"T or coDveying information, or solidting exchanges of youtiiful 
'"•^vs be welcome. 



